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ABSTRACT

Commencing in December 1982, Hargis and Associates, under a

contract with General Dynamics Corporation, conducted an extensive

investigation to determine the presence and extent of industrial

chemical pollution at Air Force Plant No. 4. A major portion of this

work was devoted to the testing of ground water flowing within the

overburden. In addition, Hargis had 16 wells drilled to monitor for

polluted ground water in the upper and middle zones of the Paluxy

Formation. Paluxy ground water was monitored because the Formation is

a principal water supply for the contiguous city of White Settlement.

Hargis, in a letter to General Dynamics dated 12 April 1985, reported

discovery of a concentration of 8,900 ugh of trichloroethylene, 190

ug/l of 1,2-trans-dichloroethylené, and lesser amounts of other

chlorinated hydrocarbons, and the existence of abnormally high water

levels in the upper zone of the Paluxy Formation in well P-8(U). In

this letter, and again in the Phase II report of 1985, Hargis

interpreted this information to indicate that chemically polluted ground

water from the overburden was recharging the upper zone of the Paluxy

aquifer beneath the east parking lot of the plant. In early Nay 1985,

the Fort Worth District, Corps of Engineers, operating for Kansas City

District Superfund, was asked to review existing data, investigate the

distribution of chemical pollution within- the Paluxy, and to locate the
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area in which polluted overburden ground water enters the Paluxy

aquifer. The Corps proposed to drill six monitor wells into the upper

zone of the Paluxy aquifer and five monitor wells into the alluvium

mantling the bedrock, both groups of monitor wells to be located in the

east parking lot of the plant. Also, the Corps proposed to have

geophysical logs run in Paluxy monitor wells P-i through P-4, and P-5(M)

through P-lO(M). These proposals were not implimented because of

funding curtailment. The following investigative work was performed at

the plant:

Three pairs of Paluxy monitoring wells were drilled along the south

boundary of the plant to determine if pollutants discovered in well

P-8(U) had reached the south plant boundary. One of each pair of these

wells was completed in the upper zone of the Paluxy and the other was

completed in the middle zone. Ground water was sampled in these wells

and tested by Hargis and Associates. To date none of these wells appear

to produce chemically polluted ground water. It is recommended that

sampling and testing of ground water from all of the well pairs along

the south boundary of the plant continue, preferably on a short-cycle

basis. In addition to the drilling of 3 pairs of Paluxy monitoring

wells, 28 exploratory borings were drilled in the east parking lot to

obtain data for mapping topography of the eroded surface of bedrock in

the area where the overburden might be in direct contact with the Paluxy

aquifer. Exploratory drilling found that an erosion channel there does

not penetrate the Paluxy Formation at any of the drill sites. A
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sandstone bed, located immediately beneath the Walnut limestone and

separated from the upper zone of the Paluxy aquifer below by 8 to 14

uppermost Paluxy sandstone and the upper zone of the Paluxy aquifer

proper. If these wells find pollution to be restricted to the uppermost

Paluxy sandstone, it is recommendedthat additional monitor wells be

drilled into the upper zone of the Paluxy aquifer in the vicinity of

monitor well P-8(U) to determine whether and to what extent pollution

has spread in the upper Paluxy zone proper from well P-8(IJ). It is also

recommended that several monitor wells be completed in the overburden in

the east parking lot to better define distribution of polluted ground

water and to locate sand and gravel deposits in the erosional channel in

the bedrock. Additionally, these wells may offer an opportunity to

determine the velocity at which ground water moves through the

overburden by injecting a nonhazardous dye tracer in selected wells.

feet of shale, was recognized in geophysical logs of the monitor wells

along the southern boundary of the plant, the geophysical log of

exploratory boring 8A3F-llO, and in short-interval cores in the area of

predicted contact between the overburden and the Paluxy Formation, which

became known as the "window." This sandstone may be the only member of

the Paluxy Formation which becomes polluted in the "window" area. 5ince

this has not been proved, it is recoimtended that two monitor wells be

drilled immediately south of the "window" to test separately this

in

.nf
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INVESTIGATION OF POLLUTION OF GROUND WATER
IN THE PALUXY AQUIFER AT AIR FORCE PLANT

NO. 4, FORT WORTH, TEXAS

INTRODUCTION

1. Preceding Studies. Pollution of ground water beneath Air Force

Plant No. 4 was studied first by Hargis and Montgomery, Inc., then by

Hargis and Associates, Inc. The problem being investigated was chemical

pollution of ground water within the overburden. Monitoring and testing

of ground water commenced with completion of well H7M-l in December 1982.

D'Appolonia Waste Management Service conducted a refraction seismic

survey in the east parking lot in 1983 in an effort to delineate

topography of the eroded top of the bedrock in that area. The 13.5.

Environmental Protection Agency contracted four wells which were drilled

in May and June 1983 to monitor ground water in the overburden. These

wells are located in the city of White. Settlement neat the south and

west boundaries of the plant. A record search to locate additional

sites of buried industrial waste was made by CR2)! Mill Company in 1984.

The reader is referred to the following reports for details of other

investigations of ground-water pollution at the plant:

a. Hargis and Montgomery Inc. 1983a, dated 3 February 1983.

b. Hargis and Montgomery, Inc. 1983b, dated 12 July 1983.

a. Hargis and Associates, Inc. 1984a, dated 12 October 1984.

d. Hargis and Associates, Inc. 1984b, dated 25 October 1984.

e. Hargis and Associates, Inc. dated 25 September 1985.



Monitor wells were drilled by Southwestern Laboratories, Inc., of

Dallas, Texas for Hargis and Montgomery and Hargis and Associates.

Ground water from monitor wells was sampled periodically by Hargis.

Ground-water samples were tested for pollutants primarily by Brown and

CaIdwell Laboratories, Inc., of Bakersfield, California. Some testing

was also done by Radian Corporation of Austin, Texas.

Hargis and Associates informed General Dynamics Corporation by a

letter dated 12 April 1985, that a concentration of 8,900 ugh of

trichioroethylene, a concentration of 190 ugh, of

1,2-trans-dichioroethylene and lower concentrations of other chlorinated

hydrocarbons had been discovered in well P-8(tT) monitoring the upper

zone of the Paluxy. In this letter and again in the Phase II report of

25 September 1985, Rargis interpreted abnormally high water levels in

well P-8(U) and normal water levels in well P-801) coupled with finding

pollutants in the upper zone of the Paluxy to indicate that ground water

from the overburden was probably recharging the upper portion of the

Paluxy aquifer in an area east of the Assembly Building where the

normally intervening Walnut Formation was believed to be missing. At

the beginning of May 1985 the Air Force asked the Corps of Engineers to

assist in determining the extent of pollution within the Paluxy

Formation beneath the east parking lot in the vicinity of the Paluxy

monitor well P-8(U) and to employ contractors to do remedial work if

immediate action was required.
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2. Scope and Objectives. The Corps of Engineers was to review all

accumulated data bearing on pollution of the Paluxy Formation in the

southeast part of the plant property. The Corps was then to develop a

plan of investigation with the object of defining the limits of

pollution within the Paluxy discovered by monitor well P-8(U) and to

drill a number of exploratory borings to locate the area in which

pollutants enter the Paluxy. The Corps plan included drilling and

completing three pairs of Paluxy monitor wells along the southern

boundary of the plant to discover if pollutants were present and moving

beyond the south plant boundary toward the city of White Settlement.

The Corps of Engineers proposed that an additional six monitor wells be

drilled and completed in the upper zone of the Paluxy aquifer to aid in

defining the pollution plume. The area in which pollutants were

believed to enter the Paluxy Formation was to be investigated by the

drilling of 20 exploratory borings which would also define bedrock

topography. Additionally, five monitor wells were to be completed in

the overburden in the east parking lot. Monitor wells P-l through P-4

and middle Paluxy wells P-5(M) through P-lO(M) were to have their pumps

pulled and to have geophysical logs run in them to better resolve

bedrock stratigrapy. Because of funding curtailment, the Corps drilled

only 3 pairs of monitor wells along the south boundary of the plant and

28 exploratory borings in the east parking lot.

3. Local Geo1ogy. Air Force Plant No. 4, operated by General Dynamics
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Corporation, Fort Worth Division, is situated on overburden immediately

beneath which is a sequence of bedrock formations comprised of

limestone, shale, and soft sandatone, all of Cretaceous age. The

deepest of these formations which are relevant to this investigation is

the Glen Rose Formation consisting principally of limestone. Depth of

the Glen Rose limestone varies within the plant area from 213 feet in

well P-l to 236 feet in exploratory boring 8A3F-llO. Above the Glen

Rose, in ascending order, are the Paluxy Formation, the Walnut

Formation, and the Goodland Formation.

a. Stratigraphy.

(I) Paluxy Foriation. The Paluxy Formation consists primarily

of sandstone which varies from nearly uncetnented sand to moderately

cemented sandstone. The formation also contains a number of shale beds,

most of which range from a thickness of less than 1 foot to as much as

5 feet. The top of the Paluxy Formation is defined as the first

sandstone encountered beneath shale or limestone of the overlying Walnut

Formation. The Paluxy has been divided into three zones. The lower

zone, immediately overlying the Glen Rose Formation, is comprised of a

number of sandstone beds separated from each other by beds of shale from

less than 1 foot thick to as much as 7 feet thick. Two geophysical logs

of this zone in the city of White Settlement indicate that much of the

sandstone is somewhat shaly or clayey. The zone is quite consistent in

total thickness throughout the plant/White settlement area. Because of
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the presence of beds of shale and shaly sandstone, the lower zone of the

Paluxy probably contributes less ground water to water supply wells

within the city of White Settlement than does the middle zone.

The middle zone of the Paluxy has a relatively small shale or clay 4

content. This unit is the uppermost Paluxy unit in which White

Settlement city wells are completed. The middle zone of the Paluxy

Formation is quite recognizable on geophysical logs of wells in this

area. For examples of this see Plate 1 which is i correlation diagram

in the plant/White Settlement area utilizing geophysical logs.

Water wells producing from the Paluxy Formation in the city of White

Settlement are not completed in the upper zone of the Paluxy because of

its low productivity. The upper zone of the Paluxy varies in

composition significantly more in the proportion of sandstone and shale

which comprise, this zone in the area of Plant No. 4 and the city of

White Settlement than does either the middle or the lower zone. In

White Settlement, well No. 8, 19 feet of Walnut shale separates the

Walnut limestone and the Paluxy sandstone. Only 0.5 to 1.5 feet of

shale separates these beds in the plant area. The upper Paluxy zone is

comprised of individual sandstone beds and of sub-zonal units consisting

of a number of sandstone beds. The sub-zonal units are separated from

each other by shale beds. These sandstone units vary in thickness from

about 13 feet to 20 feet. Individual sandstone beds vary from a

thickness of about 1 foot to as much as 8 feet.
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(2) Walnut Formation. Regionally the Walnut Formation is

comprised principally of shale which has a medial shelly limestone

member. This member is the Walnut limestone described in earlier

reports of investigation at the plant. The medial limestone member of

the Walnut is approximately 30 feet thick in the plant/White Settlement

area. Axy shale present separating this member from the first Paluxy

sandstone below is classified as belonging to the Walnut Formation. The

Walnut also has a shale member overlying the Walnut limestone in this

area which is approximately 20 feet thick. This shale has, on rare

occasions, been classified as belonging to the Goodland limestone

Formation above it, but regionally it belongs to the Walnut Formation.

This shale contains a few feet of impure limestone in its middle

portion. This part of the Walnut Formation can be seen on the

geophysical and strip-log of White Settlement well No. 8 on Plate 1.

(3) Gcodland Formation. The Goodland Formation overlieg the

Walnut shale. It is composed of limestone containing a few thin shale

beds. Its total thickness is approximately 80 feet near the plant.

Only a few feet of the basal part of the formation are present in the

bedrock sequence beneath the plant because of erosion of its outcrop.

Limestone comprising this formation is present beneath the plant only

where the overburden is thin and bedrock is relatively near the surface.

These conditions prevail mainly along the southern boundary of the plant

property.

6 -



(4) Overburden. Alluvium mantling the eroded surface of

bedrock beneath the plant has been called the upper zone in reports by

Rargis and Montgomery, Inc., and by Rargis and Associates, Inc. This

material is referred to here as overburden. Overburden in this

immediate area consists primarily of clay, some of which is sandy and

gravelly, but it contains channel deposits of sand and gravel as well. 4

b. Structure. Geologic structure in the shallow Cretaceous bedrock

above the top of the Glen Rose Formation consists principally of gentle

regional dip slightly south of east at approximately 30 feet per mile.

Formational dip places the base of the Walnut limestone at between

elevation 582 and elevation 587 along Grants Lane and at elevation 600

to elevation 602 in the vicinity of monitor wells P-lo(U) and P-lO(M)

near the unnamed creek vest of somber/Meandering Road west of the plant.

c. Acpiifer Hydrology.

(1) Overburden. Ground water within the overburden flows in

two general directions on top of the eroded bedrock in the plant area.

A divide area of relatively high bedrock extends approximately

north-south in the general area of the Parts Plant Building (No. 5)

northward from about the location of Warehouse No. 1. West of this

subsurface divide, overburden ground water flows toward the unnamed

creek west of Bomber Road. East of the divide, ground water flows to

the east, then to the north, down at least two buried channels eroded

into the top of the bedrock.

7



(2) Paluxy Upper Zone. Many water levels in wells completed in

both the upper and middle zones of the Paluxy aquifer are at elevations

below the top of the upper zone of the aquifer. In wells P-8(U) and

P-1O(U) completed in the upper zone, early water levels were 19 and 21

feet higher than water levels in their companion wells P-8(M) and

P-lO(M) completed in the middle zone of the Paluxy, suggesting recharge

of the upper zone of the Paluxy aquifer in the vicinity of the wells.

Contours on elevations of water levels in monitor wells completed in the

upper zone of the Paluxy aquifer are shown on Plate 2. The contours are

drawn on few data. These piezometric data are not well distributed for

purposes of hydrologic interpretation. However, it is known that the

upper zone of the Paluxy aquifer is recharged through outcrops of this

zone in the bottom of. Lake Worth, immediately north of the plant where

the lake is oriented east-west. Contours in areas of closest well data

suggest that ground water in this zone probably flows nearly due south,

except for anomalies. Contours around well P'10(U) have been drawn to.

suggest that recharge may be occurring in the bottom of the unnamed

creek west of Bomber/Meandering Road. This was done because of the

anomalously high water level in well P-lO(U) next to the creek.

Anomalously high water levels in the upper zone of the Paluxy in well

P-8(U) coupled with the discovery of chemical pollution in water from

Paluxy monitor well P-8(U) and water from overburden monitor wells such

as HN-82 gave rise to Hargis' interpretation that overburden ground
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water containing chemical pollution was in hydraulic contact with the

upper zone of the Paluxy Formation and was actively recharging the upper

zone of the Paluxy aquifer. That part of the channel eroded into the

bedrock in which contact between the overburden and sandstone of the

Paluxy aquifer was believed to exist has been called the "window." The

"window" was believed to be located under the east parking lot of the

plant, southeast of Engineering Building 200.

(3) Paluxy (idd1e Zone. Plate 3 shows contours on elevations

of water levels in the middle zone of the Paluxy aquifer. Water level

contours from the relatively fe.w monitor well data in the middle zone of

the Paluxy as drawn suggest a flow direction of south 300 east in this

zone. The water level elevation data contour smoothly, and 5 foot

contours are more widely separated than are those of the upper zone of

the Paluxy aquifer. These conditions suggest that the middle zone here

may be more remote from its source of recharge than is the upper zone.

The flow direction indicated by the contours seems to indicate that the

recharge area of the middle zone is farther upstream in Lake Worth than

is that of the upper zone. This appears to be in accord with regional

structure of the Paluxy Formation. Since the Paluxy Formation dips

(inclines) eastwardly, it also rises to the west. The middle zone of

the formation is not known to crop out in the bottom of Lake Worth along

the north boundary of the plant. It may crop out in the lake bottom

north and west of the plant.
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PTAN OP INVESTIGATION

1. Paluxy I4onitor Well Program. Initial action by the Corps of Engineers

was to drill and complete three pairs of monitor wells on an east-west

line along the south plant boundary. The well pairs were located 500

feet apart. Wells P-ll(U) and P-ll(M) were completed in the middle of

the south end of the east parking lot. Wells P-12(U) and P-l2(M) were

located in the alley along the south side of General Warehouse Building

No. 188. The well heads were placed in small concrete vaults beneath

the alley paving. The vaults were covered by removable steel cover

plates to permit vehicle traffic, yet easy access to the well heads and

protection from entry of rain runoff into the wells. Wells P-l3(U) and

P-l3(M) were completed 80 to 90 feet south of the line of P-Il and P-l2

welL pairs. P-13(U) and P-l3(M) are located just off the.concrete apron

approximately 120 feet south of the southwest corner of Run Station No.

1. Zonation of the Paluxy Formation used for completion of these wells

was tailored to match that employed by Hargis and Associates. The

purpose of the well pairs was to discover if pollution within the Paluxy

aquifer had reached the south boundary of the plant in the upper or

middle zones of the Paluxy.

a. Well Drilling and Construction. Well drilling and completion

procedures employed were similar to those used by Southwestern

Laboratories in their work for Hargis and Associates. Of the three

wells comjleted in the upper zone of the Paluxy along the southern
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boundary of the plant, only well P-l2(U) was completed to include the

uppermost sandstone immediately beneath the Walnut limestone. The

casing program used for completions in the upper zone of the Paluxy

involved steel casing through the Walnut limestone. However, only a

14-inch diameter hole was drilled in this sction into which 10-inch

steel casing was set, centralized, and cemented from the bottom of the

casing to the ground surface. A 9-7/B-inch diameter hole was then

drilled from the bottom of the 10-inch casing to total depth of the well

into which was set 4-inch centralized, schedule 80 Pvc casing, at the

bottom of which was 20 feet of 4-inch I.D., 0.010 slot vc well screen,

plugged at the bottom. Filter sand was placed in the annulus around the

4-inch casing, extending upward into the steel casing. A ½-HP, 8 gpm,

2-7/8-inch diameter, 20 stage, single phase, Model 2x4 P050 submersible

pump, manufadtured by the Standard Pump company of Bartlesville,

Oklahoma, was installed in each well for water sampling. A 14-inch hole

was drilled through the upper zone of the Paluxy into the uppermost part

of the middle zone of the Paluxy and cemented to the surface in wells

completed in the middle zone. As in wells completed in the upper zone,

a 4-inch vc casing and 20 feet of 4-inch vc screen was set and sand

packed in the test interval of the middle zone. The same model

submersible pump was installed in all wells, regardless of the zone they

were completed in.

A black substance was encountered while drilling cement remaining in

11
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the 10-inch casing of well P-l3(N) after the casing cement had set. It

was found to be gilsonite, a powdered material used to prevent lost

circulation while cementing. It was not known if this material had been

incorporated in cement behind the casing, but this circumstance was

assumed as a "worst case." Samples of this material, recovered during

drilling cement in the casing, were analyzed by Southwestern Division

Laboratory of the Corps of Engineers in Dallas, Texas, to determine if

any toxic substances were present. Additional samples of this material

were obtained from the Western Company of North America, the well

cementers, and were sent to Hargis and Associates to be exposed to

dissolution by a solution of trichloroethylene (TCE) in a concentration

similar to that discovered in ground water from well P-8(U). Tests were

run to determine first, whether the gilsonite would go into solution;

and second, whether any toxic substances would be produced in the

process of dissolution. Test results from both laboratories were

negative, allowing further operations in the well. Incorporation of

gilsonite in the casing cement also raised a question as to the

integrity of the casing cement: Western Company of North America

pressure tested the well with water under 200 psi and then retreated the

well with an additional 75 sacks of neat cement slurry with a surface

pressure of 150 psi at their expense. Logging of the Paluxy monitor

well pairs was done initially from drill cuttings, as were Paluxy wells

P-l through P-lO. In addition, an electric log was run in the open hole

12



(before setting 4-inch PVC casing) and a gamma ray log was run through

the entire hole to produce a log which included the portion of the well

where steel casing was set. Though the commercial logs run in the first

wells drilled, P-ll(U) and P-ll(M), were of poor quality, it became

obvious very soon that the logs made from drill cuttings from beds below

the base of the Walnut limestone did not agree well with the electric

and gamma ray logs of the same section of bedrock. A variety of reasons

account for this, most of which are related to the soft nature of the

bedrock which, when drilled, would break sandstone down to sand grains

instead of sandstone chip8, and shale into discolored drilling fluid

instead of shale chips of sufficient size for recognition. Because of

the difficulty in obtaining good logs from drill cuttings, considerable

reliance was placed on. geophysical logs of the Paluxy monitor wells

along the southern property line of the plant. The most desirable

features of geophysical logs, compared with drill cutting logs, are the

greater degree of resolution of individual beds and small units and the

curve character which results in characteristic signatures of each

formation, aiding correlation. All of the Paluxy monitor wells were

developed by airlift pumping and surging. Each well was pumped by

airlift, followed by a brief lowering of the air supply line below the

eductor pipe to blow the well with compressed air, followed by an

immediate return to airlift pumping. This cyclic activity was repeated

every 15 minutes for a total development period of 4 hours.

b. Well Water Sampling and Testing. All sampling and testing of

13



ground water from Paluxy wells P-ll(TJ) and (N), P-12(U) and (N), and

P-13(U and N), was done by Hargis and Associates as part of their

continuing program of ground water monitoring. Table 1 lists tests

which found pollutants. Other unpolluted tests are included to indicate

changes where pollution disappeared. Reproductions of test reports are

located in the Appendix at the end of this report. The finding of methylene 1)

chloride and toluene in water samples from Paluxy monitor well P41(U)

followed by a 6-month period of unpolluted tests is interpreted to mean

that the upper zone is probably unpolluted. Tests of water samples from

well P-ll(M) have contained no pollutants to date indicating that the

middle zone of the Paluxy probably is unpolluted at the site of well

P-lIft). Tests of water from well P-12(U) found oil and grease on 12

December 1985 and again on 9 January 1986. This material probably was

present only in ilmited amounts because subsequently it disappeared from

tests of water from the well. It may have come from the rig that

drilled well P-12(U). On 9 January 1986, 62 ugh of

l,l,l-trichloroethane was found in P-12(U). This pollutant was found

again in concentration of 56 ug/l on 6 April 1986. The same pollutant

was found on 9 July 1986, but in a concentration of only 7 ugh. The

trend of diminishing concentrations of 1,1,1-trichloroethane is

suggestive that the upper zone of the Paluxy is unpolluted, and that

this chemical may have been introduced during drilling. The presence of

only one contaminant is considered unusual. Generally two or more

14



TABLE 1.

TEST RESULTS

Test Date
or Receiving

Well No. Date Concentration Pollutant

P—1l(u) 9-05-85 15 ugh Methyiene
Chloride

9-05-85 64 ugh Toluene
10-10-85 70 ugh Toluene
1-08-86 Purgeabie Priority Pollutants - all below

detection level.
4-05-86 Same
7-10-86 Same

P-ll(M) No pollutants detected between 8-29—85 and 7-22-86.

P-12(U) 12-12-85 32 mg/I Oil and Grease
12-12-85 Purgeable Priority Pollutants - all below

detection level.
1-09-86 9 mg/I Oil and Grease
1-09-86 62 ugh 1,1,1-Trich].oro-

ethane
4-06-86 56 ugh 1,1,1-Trichioro—

ethane
7—09-86 7 ug/l 1,1,1-Trichioro—

ethane

P-12(M) 10-10-85 First Purgeab].e Priority Pol1ition test - all
below detection level.

7-09-86 5 ugh l,1,I-Trithloro-
ethane

7-09-86 2 ugh 1-l-Dichloroethane

P-13(U) 4-09-86 First Purgeable Priority Pollutant test - all
below detection level.

5-07-86 0.17 mg/i lead - 0.12 mg/I above
maximum permissible concentration.

5-07-86 0.06 mg/i - Manganese - 0.01 mg.1
above maximum permissible concen
tration.

5-08-86 8 ug/1 Methylene Chloride
6-05-86 0.06 mg/i lead - 0.01 above maxi-

mum permissible concentration
6-05-86 Purgeable Priority Pollutants - all below detection

level.
7-09-86 Purgeabie Priority Pollutants - all below detection

level.

P-13(M) 8-06-86 Tests for oil and grease and for total fuel. Hydro
carbons - all below detection level.

8-06-86 Purgeable Priority Pollutants - all below detection
level.

8-06-86 B/NA Priority Pollutants - all below detection
level.
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contaminants are found when an aquifer is polluted. This well should

continue to be sampled and tested to build a larger body of test data.

Well P-12(14) produced water with only 5 ugh of 1,1,1-trichioroethane

and 2 ugh of 1,1-dichloroethane on 9 July 1986. Since water from this

well has only been sampled and tested once, no conclusion can be reached

concerning pollution of the middle zone at the location of the well.

This well should continue to be tested to build a body of test data.

Only minor concentrations of pollutants have been found in water samples

from well P-13(U) to date. Traces of lead and manganese and a low

concentration of methylene chloride, found during the initial 3-month

period of testing, does not suggest that the upper zone of the Paluxy is

polluted at the location of the well. This well should continue to be

monitored. Sampling and testing of well P-13(M) so far indicates that

no pollutants are present in the middle Paluxy here. Ground water from

this well should continue to be sampled and tested.

A test of interzonal comeunication was conducted in the Paluxy wells

P-12(U) and P-12th). The middle zone was continuously pumped at 8 gpm

in well P-12(M) for a period of 3 hours. Water levels were measured in

well P-12(U) throughout this period. No drop in water level of P12(U)

was experienced during the test period. Though this test suggests lack

of communication between the upper and middle zones of the Paluxy

aquifer at this location, the test is not considered to be conclusive.

Only unchanging water levels, measured in well P-12(U) during pumping of
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well P-12(M) at a much greater rate, sustained over a much longer

period, can reasonably demonstrate lack of communication between the

upper and middle zones of the Paluxy Formation.

c. Safety Procedures. Hazards to drilling personnel were assessed

at the beginning of field operations.. It was determined that risk was

at EPA Level D (minimal). Optional rubber gloves were used by drilling

personnel where needed in addition to other protective clothing

specified for Level D risk.

The Failing 1500 drill and all tools •used in drilling the Paluxy

monitor wells were steam cleaned after completing each well. All

drilling fluids and cuttings, including augered materials, were

collected and segregated in containers specifically for this purpose.

The collected materials were sampled, and the samples were tested for

the presence of purgeable priority po1lutants. Results of these tests

determined whether or not the materials required disposal in a toxic

waste dump. The collected materials were turned over to General

Dynamics Corporation for disposal based on test documentation supplied

at the material transfer. Initially, collected surplus drilling

materials were tested for volatile organic compounds as a slurry with a

gas chromatograph using EPA Method 601. Subsequently, all materials

were tested by gas chromatography/mass spectrometry by EPA Method 624

which tests for a greater range of compounds. Nearly all of the

materials removed from the exploratory borings were products of
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augering. Since no permanent installation was made in these borings,

these materials were used to backfill the holes. Any surplus was

collected, tested, and disposed of as were materials derived from

drilling wells.

2. "Window" Investigation. The site of the erosion channel in which

the "window," as interpreted by Hargis and Associates, was believed to

exist, is the east parking lot primarily in an area near Grants Lane,

southeast of Engineering Building 200.

a. Drilling Plan and Procedures. A plan of boring and section

locations is shown on Plate 4. The drilling program designed to

discover the location of the "window" was one of obtaining subsurface

topographic data on the top of bedrock in the area of the east parking

lot. Data on lithology of the uppermost bedrock were obtained as an

integral part Of the drilling. Drilling of borings 8A4C-83 through

8A4C86 early in the investigation, before the drilling of Paluxy wells

was well advanced, proved inconclusive in finding the "window" which is

the location where overburden alluvium is in contact with sandstone of

the Paluxy aquifer. Borings 8A4C-34 through 8A4C-86 found bedrock to be

comprised of Walnut limestone, the top of which was at about the same

elevation in all three borings. Drilling of exploratory borings was

resumed after completion of all Paluxy monitor wells but P-l3(14). This

effort took the form of laying out four rows of potential exploratory

boring locations from which to select those for drilling based on
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results obtained. The. rows of locations were laid out east-west,

parallel to station lines of the plant survey grid. Drilling results

from each row were portrayed as geologic sections on plates 6 and 7.

Borings at the east end of each row, plus other borings near the eastern

boundary of the east parking lot, formed an additional row and were used

to construct geologic Section E-E', shown on plate S. As drilling

proceded on rows D-D' and E-E', additional borings were drilled between

the first borings to reduce the risk of failing to encounter any

erosional channel in. the bedrock which might penetrate the Paluxy

Formation and constitute a "window" through which polluted ground water

from the overburden might enter the Paluxy aquifer. One boring,

8A3F-llO, was drilled and logged geophysically to obtain stratigraphic

information on the basal Walnut limestone and the whole of the Paluxy

formation beneath.the Walnut. See Plate 4 for locations of monitor

wells, exploratory borings, and geologic sections in the southeastern

portion of the plant..

b. Drilling Results.

(1) Overburden Coaposition. Alluvium comprising the overburden

consists of clay, sand, and gravel with some of these materials of

somewhat mixed composition. The materials are shown on Sections A-A'

through E-E' on Plates 6 through 8, and on logs of all wells and

exploratory borings located in the Appendix at the back of this report.

(2) Bedrock Erosional Topography. Topography of the eroded top
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of the bedrock is shown in plan on Plate 5, and in section on Plates 6,

7, and 8. Bedrock topography of direct concern to the site of a

"window" is that of an erosional channel in the bedrock commencing near

the south end of Warehouse No. 12. The channel extends eastward and

"downstream" under Process Building No. 181, Materials Storage Building

No. 182 to the northwest corner of General Warehouse Building No. 188

where It turns to the northeast. From Building No. 188 the channel

extends across the east parking lot to the site of plugged overburden

well 1114-67, adjacent to Grants Lane and west of Field Operations support

Building No. 189. Data from exploratory borings drilled in this

investigation and from foundation borings drilled for plant construction

suggest that a relatively flat bedrock exists between boring 8A-105 and

Engineering Building No. 200, which includes the area beneath the Field

Operations Building and Grants Lane. Elevations of the bedrock here

range from 585 to 590. Any deeper erosional channel that may exist,

eroded into this relatively flat area, may take a course similar to that

suggested by the 595-foot contour on Plate 5.

(3) Bedrock Stratigraphy. The stratigraphic sequence of the

lower portion of the Walnut formation and the uppermost portion of the

Paluxy Formation is shown on Sections AA' through E-E' on Plates 6, 7,

and 8. Stratigraphy of these formations in the form of five geophysical

logs with strip logs showing rock types is also shown on Plate 1, which

is a bedrock correlation diagram. Wells numbered }i-4 and 8, shown on
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Plate 1., are located in the city of White Settlement. Also shown on

Plate 1. are monitor wells P-12(M) and P-13(M), which are located along

the south boundary of the plant. Stratigraphic boring 8A3F-llO, on the

right side of Plate 1, is north of monitor veils P-8(IJ) and P-8(M) in

the east parking lot. See Plate 4 for the location of monitor wells and

exploratory borings.

Good samples of the uppermost sandstone of the Paluxy Formation,

which occurs imediately beneath the Walnut limestone, were obtained by

short-interval coring of exploratory borings 8A4C-102 and 8A4C-103.

(These borings are shown on Sections D-D', Plate 7, and E-E', Plate 8).

Paluxy was observed in core from well P-13(M). coring 8A4C-102 in

Section D-D', shows the shallow bedrock sequence logged from 4-inch

core. It is to be noted that the log of plugged well 1114-67, shown in

this section, indicates a unit entirely of shaly clay/claystone. This

description is not one normally applied to overburden in this area.
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Core of the uppermost sandstone was found to be very fine-grained and

probably silty. Permeability of this core was not tested, but based on

visual appearance, the sandstone has low permeability for a sandstone.

Likewise, core of 2.4 feet of the topof the Paluxy aquifer proper from

exploratory boring 8A4C-102, and core of the upper part of the upper

zone of the Paluxy formation in monitor well P-13(N) was also

fine-grained and apparently has low permeability. A gradual downward

trend of increasing coarseness of the sandstone of the upper zone of the



k

Such a description may indicate either a channel filled with clay,

developed during deposition of the Paluxy Formation, or more likely

difficult logging of drill cuttings. Section E-E' contains a log of

boring 8A4C-l03 which shows 3.5 feet of clay shale overlying the basal

1.1 feet of the Walnut limestone. It is unlikely that this material is

part of the bedrock and is not shown to be as this portion of the Walnut 4
Formation consists entirely of limestone. It may be that this material

is stream-transported, weathered shale which came from bank-sloughing

either upslope or upstream. The logging of approximately 9.6 feet of

clayey shale in the bottom of well 1114-il, shown on Section E-E' on Plate

8, is questioned. Again1 this material is in the position normally

occupied by the Walnut limestone in this area. — The descriptive name

"clay shale" is not one which is normally applied to alluvium in this

area.

In almost all of the exploratory borings and monitor wells in and

near the east parking lot of the plant, the first bedrock encountered is

limestone which belongs to the Walnut or Goodland Formations. The base

of the Walnut limestone is shown on the geologic Sections B-B', C-C',

and E-E' (Plates 6 through 8). The sources of data on this

stratigraphic horizon are exploratory borings 8A4C-85, 8A4C-lO2,

SA4C-l03, SA3F-llO, and monitor wells P-2, P-9(14), and well pairs P-6,

P-i, and P-il.

The logs shown on Plate 1 indicate that at least 50 percent of the
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upperluost 14 to 18 feet of the Paluxy Formation is comprised of shale,

the remainder of which is comprised of sandstone. The stratigraphic

sequence in this portion of the Paluxy, downward from the base of the

Walnut limestone, is as follows: 0.5 to 1.5 feet of shale; 2.6 to 8.0

feet of Paluxy sandstone; and 8.0 to 13.8 feet of Paluxy shale.

Thicknesses of these units show the major variations to be expected in

the area between well H-4 in the city of White Settlement and boring

8A3F-llO in the east parking lot of the plant. The upper zone of the

Paluxy aquifer proper commences beneath the last shale listed above.

Logs shown on Plate 1 also indicate that individual lithologic members

comprising the uppermost 14 to 18 feet of the Paluxy Formation probably

persist throughout the area encompased by the well/boring logs. The

most prominent lithologic variation in this part of the Paluxy, shown on

Plate 1, is the pinchout of the uppermost sandstone between well 11-4 and

well number 8 in the city of White Settlement. Core from exploratory

borings 8A4C-l02 and 8A4C-l03, shown on Plate 7, confirm stratigraphic

sequence interpreted from the geophysical logs.

Monitor wells P-8(U) and P-8(M) are located in the east parking lot

between the line of monitor well pairs P-il, P-12, and P-13, and

exploratory borings 8A3F-i1O and BA4C-102. Existence of the consistent

stratigraphic section in the uppermost Paluxy in these wells and borings

suggests that the shale member separating the uppermost Paluxy sandstone

from the upper zone of the Paluxy aquifer proper below probably was not
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seen and logged in drill cuttings from P-8(tJ) and P-8(M).

That portion of Section D-D' on Plate 7 between exploratory boring

8A4C-102 and monitor well HM-67, and the portion of Section E-E' on

Plate 8 between exploratory borings 8A-105 and 8A4C-85 show the lowest

elevations of the channel. This is the area where the "window" was

believed to be located. None of the exploratory borings in the area U

found the erosion channel to penetrate the Paluxy Formation. In all

borings but plugged monitor well HM-67 lithology of the channel bottom

is Walnut limestone. However, only 1.1 feet of Walnut limestone was

present in boring 8A4C-103. The correlation line depicting the base of

the Walnut limestone between well P-9(M) and boring 8A4C-102 on Section

D-D' (Plate 7), indicates that the Walnut limestone probably is only

I-foot thick at the location of boring 8A-lOl. The drill cutting log of

monitor well.fl1-67 (Sections D-D' and E-E') suggests that no Walnut

limestone is present above the Paluxy Formation at the location of the

well.

(4) Bedrock Rydrology. No hydrostatic data were collected from

the Paluxy Formation during the drilling of exploratory borings in the

east parking lot due to funding curtailment. The six monitor wells,

which were to have been completed in the upper zone of the Paluxy, and

five monitor wells, which were to have been drilled in the "window" area

were expected to define the hydrologic relationship between the

overburden and the Paluxy aquifer in this area. Though the desired
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hydrologic data were not obtained, possible hydrologic conditions in the

"window" area are interpreted from stratigraphic relationships described

in the preceding Section 3, Bedrock Stratigraphy. Hydrologic

interpretations are made here because: (1) hydrologic conditions in the

"window" are pertinent to determining how much thickness of the Paluxy

Formation contains polluted ground water and; (2) these interpretations .1

form the basis for a recommendation for future action which appears at

the end of this report.

None of the exploratory borings in the east parking lot found the

channel located there to have been eroded deeply enough into the bedrock

to have penetrated the Paluxy Formation. However, the 1+ foot of Walnut

limestone at exploratory boring locations in the relatively flat area

comprising the bottom of the channel north of boring 8A-105 (Plates 5

and 8) is missing in monitor well HM-67. It is considered likely that

erosion has caused the channel to be incised as much as 5 to 10 feet

into the Paluxy sequence of beds in the flat-bottomed area of the

"window" near Grants Lane, north of monitor well HM-67, penetrating the

uppermost Paluxy sandstone. It is doubted that the channel is eroded as

deeply as 15 feet into the Paluxy Formation in the "window" area, which

would reach the top of the sandstone of the Paluxy aquifer proper and

allow entry of polluted overburden water into the aquifer.

If the channel penetrates the uppermost Paluxy sandstone in the

"window" north of the area explored as anticipated, the sandstone will

probably be charged with polluted ground water from the overburden. If
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the channel does not penetrate the upper zone of the Paluxy aquifer

proper, the aquifer should be free of pollution. Since the top of the

test interval of monitor well P-8(U) is at the base of the Walnut

limestone, the test interval hydraulically connects the uppermost

sandstone with the upper zone of the Paluxy aquifer. Connecting these

two units renders uncertain the meaning of any water level measured in

the well. Given presently available data3 it appears possible that only

the uppermost Paluxy sandstone in the east parking lot area is recharged

with polluted ground water originating in the overburden. This ground

water is believed to be entering monitor well P-8(IJ), causing high water

levels. It is also believed that this ground water descends in the well

and enters the upper zone of the Paluxy aquifer. The speculations just

presented have not yet been proved by the construction and testing of

requisite monitor wells. If the conditions suggested prove to be

correct, it should be possible to establish that only the uppermost

Paluxy sandstone contains polluted ground water and that the upper and

middle zones of the Paluxy aquifer are not in danger of being polluted

in all of the east parking lot but the area immediately around monitor

well P-8(U).

CONCLUSIONS

1. Alluvial overburden was not found to be in contact with the

uppermost sandstone of the Paluxy Formation or with sandstone beds

comprising the upper zone of the Paluxy aquifer proper in any well or

exploratory boring drilled in this investigation. However, only a
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minimum of approximately 1 foot of limestone and 0.5 foot of shale

separates the overburden and the uppermost Paluxy sandstone in the

"window" area.

2. The uppermost sandstone of the Paluxy Formation is separated from

the upper zone of the Paluxy aquifer proper, which underlies it by S to

14 feet of shale in all wells and exploratory borings which have been

logged geophysically or have been cored through this stratigraphic

interval in the east parking lot of the plant and in water supply well

H-4 in the city of White Settlement.

RECO)Q1ENDATIONS

1. It is recommended that ground water from Paluxy monitor wells

P—ll(U), P—1104), P—12(U), P-1204), P-l3(U), and P—t304), continue to be

sampled and tested for the presence of pollutants, preferably on a

short-cycle basis.

2. It is recommended that two monitor wells be drilled to test

separately the uppermost sandstone bed and the upper zone of the Paluxy

aquifer proper. These wells should be located just outside the south

edge of the "window" area so that at least 5 feet of Walnut limestone

will be present in which to set steel casing, better isolating the test

interval from the overburden above. The intent of this recommendation

is to determine whether pollution is limited to ground water in the

uppermost sandstone unit of the Paluxy Formation.

3. If pollution proves to be confined to the uppermost Paluxy sandstone

by drilling and testing the recommended wells, it is further recommended
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that additional monitor wells be completed in the upper zone of the

Paluxy aquifer in the vicinity of existing monitor well P8(U) to

determine whether and to what extent pollution has spread from that well

in the upper Paluxy aquifer proper.

4. It is also recommended that several monitor wells, completed in the

overburden, be drilled in the east parking lot to better define the

distribution of polluted ground water and to locate sand and gravel

deposits in the erosional channel in the bedrock. In additions these

wells may offer an opportunity to determine the velocity at which ground

water moves through the overburden by injecting a nonhazardous dye

tracer in selected wells.
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APPENDIX I

BORING AND MONITOR WELL LOGS 1
B

1.



CLAIPICATJO$ cc N*TI*tI
I

N.4.N.. ?—ii(U)
1C4Y1$IO$DmLLIIG L0 swfl

$SETALI.A10U

r'11Ft Worth 2 ,
I. P5041ST
.P'. Plant #LI(CD), 11uxy. Aquifer

is. iiZi aee TYPI OP ill' *ii. o.r. r .i.avanas wOPwnj
LLOCATION(C'

IL NANUF*CTuR15$ 1eGNAYICM OP I%.t.
F*iling 1500CE

IL TOtAL 50 OP OVEN. l47i$5O
•U*OElS$AlIPl. TAKEN 4 04. $01.1 NO. (A. — ..—., .uI.1

F—t1.(u)
I'. 1•OPM. MUIE5 GONE NONES 0S. NANE OP os,i.t.Em

Brewer Ii. CLEVAIION QNCNMC EATER

S. DINECTION OP $04.1

wENTICAL O'"°'.'" DES. NNO *147
*7*4710 I cC.et.SYEa

Ii. DATE $04.1 2 July 85 13 Aug 85
I. ELEVATION TOP OP $04.1 '7j THICKNESs OF OVCNNOUOIM

I. DEPTh DUIU. INTO

P. TOTAl. OIFTN OP 404.1 93.0

is. TOTAL CONE RECOVERY PaN .aø,ua
IS. LIONATUNE OP INIPECTON LU—

Il.EVATION DEPTh LISENC

0.0 to 0.3 — AeçMlt.

SCONE 0X04
*ECOV. SAMPLE

SAY NO.. I

0.3 to 2.4

RINAA*a I
1is4. — I..., k.g.4.. ii

a

-T

- hJ.gh plasticity,
medium stiff, slightly
•ol.st, dark brown, chea—
ical odor.

2,4i. to 6.5

!2.!t Hole supervised
by Robert MoVey fton
0.0 to 61.7' and then
by James Christie from
61.7 to 93.0' — which
also lnclL4ed Install-
ation of pipe and pump.

Thu lithology
and their contacts
were pr1rily dis-
cerned -from gam and
electric logs and
supported by drill
cuttings.

Drilling

o to 94 — 8" auger,
o to 12.5' — 14" auger,
auger refusal at 12.5',
12.5 to 61.7' — 14" rock
bit.
Hole balled to 59,2'

immediately after 10"
metal casing welded and
act in hol, to 62'.
Csng ia grout.d froz
bottom of hole(62') up
to ef&c..

61.7 to 92.98 — 9 7/6"
rockbit.

Wat. check on 1 Aug
1985 read at 61.7' with —

cang in hol.. —

2 Aug 85 — water at 58.13
no wetar lovemunt.

After Tn attained th,
water check on
12 Aug 85 read, at
83.2',

28 Aug 85 reads at

Jam

A. 0.3 to 2,14.
B. 2.4 to 6.5
C. 6.5 to 8.3
D. 8.3 to 12.3

Vial samples of fluixi
and cuttings taken at
93...

GRAVEL — coarse to fin..
angular, medium dens.,
slightly moist, brown,
very sandy and cl&yey,
calcaawoua.

6. to 8.3

CIA! - high plasticity,Tff, slightly wilt,
rid, sandy lies,

6.3 to 12.3

SW.12 — weathered to a
high pisetto and very
stiff clay oomeist.ncy,
good blocky structure
present, moist, yellow
brown aid light gray,
a. few scattsred lies con-
centrations and sh.ll
fragments - poosibly a
rework.d shale.

12.3 to 31.0

ARILIA1EOt LI1T0ME and
SHAL& int.rb.ddsd. -
Walnut Fe. -

weather stains noted un-
til 19', then no apjmrn
weathering, white L.5.
aid yellow brown ehele
which giades to gray by
19' • the bids ar, genera
les, than 1' thick, very
.oft(roek c]&aa.jfioatton
shel. to herd L.S.

31,0 to 53.5
LI1T01 - white, moderate
ly t

'ly

B4G FOIM 13 16 PREVIOUS 10471CN$ *44 004.ITE.MAN It " PROJECT Na.



P—ti(u)

After completion of
drill bigi
Set" pvc from TD to

$.ITMi-ATIO.. i,..ui 2
DeLUNG LOG 10.v.mme I P't dortb .2

I. QILCV
Plant ps(GD). Palwcy Aquifer

p. 5125 eND yv 0, T •
um .. ci.rv-,o. i..ow r

i. i.oc.rm q.- -

IS a..UY*CTuaflS oIsieupt,a. OF 0,,i..i.

it TOTSI, we. 0P oVfl. ie..TUS.CD ,,o,.,,,ng
UPOEU $AI.C$ ?55t

.

L D.ime asENC,

.. at .o..a. ———
P.11(u)

I.JieNI OF Deii. .T0TaI. NUNSE Cmet most,
is. SwSTION .mOUmo e5T5R

I. DImSCTSONOP NOi.C

n?aRy..
leo__no

on..na D—''—" me.. .we yen. ii. DATE lOt! I
I. TNSO5N!U 0. Ovt..Ueo.u 17. I*TIOii TOF OP WO4.E

I. 05T5 meLLED INTO UCCE
s TO? ci- COmE NECOwEwv PON SOøIN ,

I. TOTAl. o.e.m.. m.i.t 03'
IL SISHATUSCOY IN*flCTOa

i_—L._.i— iv)cj
tLZvATai o.e.m .5s5w CI.*iFlCaTiON0P *?it.i ECOmE 005 o. 41. S. aSINS e4!CO. scm.i-eID, SO.• I e 4 • 4

- ' '.,
instrumentation

Thr further inforwit ton
me. dtagru.

31 to 53.3(continued)
LiNTONE - dense oyster
.h.ll beds sc5ttered.
eccaeiom.l very rd(rx
el..ae) seamo sle seams
scattered throughout.
V&lut Pie.

53.5 to 54.0 SHALE
54.0 to 59.8 SANDST0E

59.8 to 63.8

SHALE - unweathered dark
gray, soft(r,c else;).
thin lip. stringers
throughout, silty, sandy
with numerous eand meame.
P.i11,.xy, Fm.

i'to 70.1.
SHALE and SAND biterbedded
mile is se above st*1e
and sand if fine gratned,
silty• grey • non cemented,
Palwcy Fat. Trans it ion orn

70.1 to 913.0

SAND,SAIT0NE - fine, ver
silty, num.rous silt SC&a!
clay.y with scattered
clay/shale seams which
generally occur in 0.-&'
thick or ieee seams, gray
and brown, very soft tø
moderately hard(rock cla.si
ificatten). friable,
mostly non cemented, but
cement noted from drill
act ton. -

1836 •avsii EDITIONS An 0flOLttt.
(1.AMSLUC"

surfaee and added gravel
ck up to 38.
Location of joints of
the 4' pipe from the
botto, measuring up:
5,k3' (bottom bli.nk and
plug), 19.P2'(acr,en),
9.79, 9.79'. 9.79'.
9.79 , 9.79 • 9.79 • &
9.79' totals 93.7e pip
with 0.8' stick up.

Set submersible pump
at total depth of 91.82'
with intake screen at
89,22',

Joints on pump riser
listed from bcttom of
pump aid up to eurfacet
pump length
then 21.1', 21.08',
21.12', 21,12', 4Q'
totals • 92.92 with
1' tick up.
At.L ?E9Tks l*'/i
6iQijtd0 Su/:i

Note t.itI,oliigy shown
between depths 53.5
and 59.8 feet changed
based on reinterpre-
tation of geophysical
log.

I

flOJtCT '.Ou.C NO.



CORPS OF ENGiNEERS P—It (U) U.S. ARMY

L5 fl-AJ ic - CC61E
(ROUitD A2,oV &OLD4O PE(AIL5

_________ - — / - LkI . .A / / & a 4
A. ô a 4

• I / / "- c-or1cRmMi / / 14" E7(A. kOLEN'tL-tEt / OVERURPI
/ KIEk1 cEM3'r AOU1 (io 4

- —— —/ 00 / J
'4

Vç / _— /0" I51'EL
.• / o4O/WALtUt 7RtXK

/ ' — 4 iJ&t I p. 90)r 7 THgoEp F'V/,

•0// = (/
FoHAflop..1= 514.ØIL.If.E1

RN-1R— (FsL-VRiP)

P&t.UX.Y(L4PPR —

, q j' UcLa (AOAP1I&LE PIAMrE.R)
II 0.010 L.OTTEDI.4tL REM

ENWAL1ZR— -

MONITOR WELL DESIGN
JR FORCE PLANT NO. 4

—_..--—-----— PALUXY .UPPER ZONE
U.S. ARMY ENGINEER DISTRICT, FT. WORTH

(5At-J. 5A-4TON)
______________________________________ PLATE



P—li (upper)

ACCESS PIPE:.

— — — Bottm of access pipe set at top of
SUBMERSIBLE PUMP

— — — screen intake
at 89.22' from
surface

Bottom of pump set at 91.82'

pump

P-li (upper) - Diagram 2 of 2
AF plant #4(GD) - Paluxy Aquifer

— 3 t 3 • 3 SE

i—Inch GALV. NIPPLES

HANDLE —

HASP

GALVANIZED TE:E

FEMALE PLUG

WELL SEAL

4• a'i 4 CONCRETE

10 3/4icti O.0 BLANK STEEL CAS1NG

THREADED

4-inch 1.0. SCHEDULE 80 PVC CASING.

LID
TO TOP OF PUMP

1 —inch ÔALVANIZED STEEL COLUMN
PIPE, THREADED

Hole TD = 93'



HeleN.. p—ii(.)

0.3 to 4.8

— high plasticity,
medium stiff, slightly
meist, dark brown, chemi-
cal odor at top of unit.

11.8 to 7.0

GRAVEL - coarse to fine,

triu1ar, medium dine.,
slightly moist, brown,
very sandy and clay.)'.

7.0 to 12.7

SHALE — weathered to a
pb.stic aM very stiff
clay consistency, slight
moist, yellow brown and
gray, slightly lisey, few
scattered sh.ll frgm.nta.
Walnut F..

12.7 to p4.0

LINT0NE — weather stain.
but mostly whit., moder-
ately herd to hsrd(rock
cl&esiftcation), moderate
ly to well cemented, dens
oyster shell zones throug:
out, numerous soft(rx ala
shel. s.ame scattered
within — they are general.
less than 1' thick, but
some do thicken up to
2.4', ic especially from
24.0 to 3..0', unit is

very shalay with sand
froa511 to 61.5',
Walnut F..

SHALE
SANDSTONE

SHALE - no aplaxent weath-

ering. soft(rx class),
grey to blue—grey, sari
seane throughcut, silty.

Drilling

154151 1
I.,

o to 12.5' - 14" auger.
125 to 106' — ill." rock—

bit, set 106' of 10"
.etil cang and csng then
grouted from bottom of
hol. to siftc..
106 to 16t,o' — 9 7/8"
rockbit — the acti.l
botto, of hole measur-
ed to be 165.4' —
driller c]imed eh
out of loose sand.

4*
Vial sample. of fluid

and cuttings together
.t 60', 70'. 80', 90',
100', aM 105,5'.

A s.perate vial for
fluid aid cuttings taken
at 165'.

Water check first
thing on morning of
20 Aug 85 with TD of
hol, at 105.5' = 82'.

Hol, bailed to 95' on
22 Aug 85 with 10" ceng
in hole.
Water r.overed to 62'
within 4 hour.

Note: Lithology shown
between depths 54.0
and 61.5 feet changed
based on reinterpre-
tation of geophysical

log.

DLL*G LOC 31W Ft Worth

W&nt #L4(GD), Paluxy Aquifer
IS 551 ARe 11*1 OP I1' *
II. OATI P UI.IVATIOM IR 11W j

I. I.OCATION (C,_. —
is. MANU.*CTU15W$ omeONATIOM op omsu.

Fuing 150ac2,ue.gwcv
II. TOTAl. NO. or ovcm. STIRS5D WUIWIVUUD

MIR0(II $ANPI.1I TAICIN *4I. M041 NO. (. — _ •_.I——. p—u
IL TOTAl. NUNIR CORE SORES 0I. MASt ce fl.,U.

Brewer— IL ILEVA1ION SROUNO 5*115
I. DINICTIOM OP NOi.EISS • _ slant. COMPI.CTED1. 13 Aug 85 26 Aug 85

I. ELEVATION TOP OP 1104.5 ( • 94
r. TNICRNE*$ OP 0V154M015 7'0
I. CCPTN CRU.s.1D INTO ROCK 158 4 IS. TOTAL CORE RECOVERT FOR SORINO S

IS. IISNATURI OP INSPECTON l itI. TOTAL. OIPIN OP MOLE 165.4
11.IVAY1CN DEPTh 1.51(110

. .
C1.A54PICAT1ON OP 11*1151*1.1

0.0 to 0.3 — Asalt.

a CONS eO= ORRECOY. UL(v No.
. I

iD.IS
__m_J__ —.'. is -'.-.--'

I

:t
Notes Lithologic units
aid their contacts were

prisarily interpreted
from gamme. aid electric

logs.

V

54.0 to 54.8
54.8 to 61.5
61.5 to 71.0

94G FOU 1836 PREVIOUS C01110M5 ARE OUSOI.tTE.MAR 71
(1Kst',c"

PROJECT MOLCNó.



Nsl.14.. P—U(s)

(P.w_____ —
p

- Instrumentation

Set 4" pvc pipe to TD
and gravel pecked up to
85',
The M." pvc joints were
recorded from the bottom
up as follows,

plug and blank at
botto.(165.k) with
joints at .65', .75'.
th. screens top joint

at 19.77', then blank
joints at 9.7e', 9.73',
o ,*. a no. a.ZLL_.. I •7 I 7(-I Ia nh. a n.Zf__ I 741 • 7 I•—•r. a .,o. a no.7•1 Itt! I fl_L_Za no. a no. Wi•7.,, I 7fl7 • •( I
k.77' which tncli4.ws
1.3 stick up. Joints
with stabilimers on
thea are indicated, by
underlining of the
ahowe - all stabilizers
are. 5 below said joint

S.t submersible pump
(Standrd,l/2Kp, gpm

at 110') down to 159'
with intake screen
above bottom of p.asp —

this Is foUowed by 7
sections of 1" metal
pipe sU of which have
a 21,2' length with
collars, an additiocal
section of pipe of 7'
at top inc l4.d .77
stick up.

For further details on L.
installation see
diagram.

ALL DET4S F9.N\
g..OuNo LI(PA

i'I,DmLLmG LOG i SWD
NTAU.A'flON 2

Ft Worth cc 2 iwewis
1. P5QJT
A.?. Plant #4(CD), I.luxy Aquifer

N. C!( MID TYNS cc S.? C

12. NANuACT...,...,S OWONATICN or IIU.
L LOCATIUS(' MIL_ 4ii
3. DiILUMS AmIcY

II. TOTAl. NO. OF oils. lN.flS *Al0$YUUID
mOSN *AUPLU TAISIS

- .— — .i.l
P—li(s)

I. NAil or SS.IJ. 14 corns .ox,m
IS. IL(VATION 550USD lATh

I. O*ECtlO---Or MOLE
vnt.c Al. DW 555. P555 V UN?.

I. TNIOIIIISSS Or OVIhUSOSIa

I. O(PTN CSIU.h Sf0 NO

I ETASTED
N. OATS MOlE

I

can. •
I

IT. ELEVATION T Or MOlE

N. 5055TU51 OF sisricyor
P. TOTAl. DlsTM cc es.i i63.' (?.2c.Lf j14. ef/,

IS, TOTAl. 0055 SICOVESY PC. •55115

I -.

H

—1

S 0055 SON 0.ttcov.
NO.

a —.
71.0 to 153.3

/SAN1TONE — no ap*re
weathering, friable, weak.
ly to non cemented, soft
to sad.rzt.ly herd(rock
classification), fine
grained, very silty, grey
a few this lim, stringers
scattered, cley/shals seaji
throughout and z*lly
are less then 1' thick.
pyrits comeretions scat-
tered. lignite noted aft.i

harder moses noted ati
123.5 to t2.7', ant
128.3 to 129.0',
thicker shale/clay seams
crimihel..y sonee note
at;
•.77•3 •, 795•

83.8 to 86.1,
to 9,

96.0 to 99',
10$ to 109,8', 127.2 to

129', 152.8 to 135', i4O.0 t
1M2.2', IIUI.,3 to Ie5', ilux

153.3 to i65.
SAND and S1&LE interbedded
sand is fine, friable, an
silty, the ebale Is dark
grey, both are soft(rx
claea).

y.

G PONU 1836 PSEVICUS EDITIONS ASS ODLETE.5*571
(T11AMAL#C1

P,oJlcr 1



CORPS OF ENGINEERS P—kIM k) U.S. ARMY

CJT'cALI E. ER

L ER

__—IO

I4fl tA,4O1-E
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AIR FORCE PLANT NO.4
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U.S. ARMY ENGINEER DISTRICTS FT. WORTH

PLATE



P—li (middle)

THREADED

— — — Bottm of access pipe set at top of
SUBMERSI8LE PUMP

- — Screen intake
at 156.4' from 8urface.

pump

Hole TD = 165.4'
Bottom of pump set at 159'.

P-1l(middle) - Diagram 2 of 2
AF Plant #4(GD) - Fa].uxy Aquifer

— .. ' -' I . S_ E:Cs.t

I-inch GALv. NIPPLES

HANDLE

H

GALVANIZED "TEE

FEMALE PLUG

WELL SEAL
4'&4z4 CONCRETE

I

10 3/kir.ct 0.0. BLANK STEEL CASING

k-inch 1.0. SCHEDULE 80 PVC CASING,

+•' ID
TO TOP OF PUMP

ACCESS PIPE,

1 —inch GALVANIZED STEEL COLUMN
PIPE, THREADED



Cl.A'rICN*t'*'.4

0.0 to 0.5 — Concrete.
05 to 1.0 — Ba*e GRAVEL.

1,0 to 3.3
- high plasticity,

stiff, slightly aoi.zt,
dark brown. slightly 5andy

3.3 to 8.7

GRAVEL and SAND intarbeddE
both are coars. to fine,
medium dens., slightly
so fat, dark brown to whit4
clayey and cobbles up to
6", caloa.reous.

8.7 to 9.M

- high plasticity,
stiff to v.ry stiff,
slightly moist, yeLlow
brown, 11.. nodules, oy5t4
sheila, S&nd7 and V.113
pos.ibly & reworked shale.

9.4 to 54.6

LIMT0NE - weather stains,
whit, with yellow brown.
modaistely hard to bard
(rook claseification),
aod.rat.ly to wall cement.
ed, saft(rx class) ahal.
sea scattered tbrough—
out, oyster beds within.
Very sh&l.y zone ro. 15.(
to 25.5',

59.0 to 72.8
SHAL! aisi SAND interb.dd.d.
sand 1. fine grained and
friable, ahl. is an
unwe.thered dark gray,
both are soft(rx class).

Nsl.$.. P-42(u)

Not., Lithelogl.o units
and their contact. wre
primerily interpreted
by proiset geologist

fros ganea and electric
logs.

trilliz
0 to 0.5' - 1ii rockbit,
0.5 to 10.5' — 14" auger,
10.5 to 9T — iLl." rock—
bit.
set 52' of 10" s.tal
casing after 54' attain-
ed. Th. casing was then
grout.d in fro, the
botica and up to surface

*5
Yi&1 samples were

taken at the foLlowing
dspthst

iiige.
at L4' — auger cut—

at 97' — rockbit
cuttings in one vial and
drill fluid in another.

4**
Hole bailed after

completion of drilling.
Water level taken aftal
installation of 4" pipe
at 87.9'.

Installation

Sat 4" pvc pipe to I'D
of 97' wIth screen fros
97 to 67'(plug in bot—
to,) and blanks to
surface with 1 • stick
up.
No pump Installed.
Pip. to be set inder
ground at a later date.

£&.-
c.+aIe4 4rv.

iVt,*ONDRILLING LOG sw
yu_A1.lals

Pt Worth 2°'
t. PSOJUCT
A.?. Plant #Ll(CD), luxy Aquifer

'','°l"°''
II. OATUN V m.mV.TION m.I rT —

LLOCAtOW(" ----
12. NAMUF2CTUC!52 0UI45ATl Or IU.

Failing 1500
IL 1•OT*l. NO. OP Ow,.. I

rJ*O(NIANe,.UTA,tw

I. O.l.jee
CE
S. SOLt NO.(A...,. — .*dI

2-12(u)
IS. TO?M. NUSUm COSE lOSES 0s. was, cc Cu.i

Brewer is. ...vaiiow esouwo vail. C..

r. TNICKNIU cc OVIRIuROmI
L s,prN CSU.Lt* IWtO

S. DISECTIGN or N04E

jic.sae ca..
iUV,, I CO50°' 85 I 24 sept 85

tOTA4. CEPYII OP Neil
87.6

olpyw t.S.lMc
b ..

I?. lI.iVATON ic. or 505.5 4 —
Is. TOTAl. CONE eCov.NV roe 1001114
Is. 141*TUNS OP ISIPICTON

-yJ
e CONS 10*00s,COv. $A.E

ESY NO.. I

lM*llKl -
B
ci

-9

2o'

54.6 to 55.2
55.2 to 59.0

SHALE
SDST0NE

a.

ENG FORM 836 p.,v,oua solnosa ACE 00I.ET..NAM 71
(TRAMSIAJCL."

I.LL DEPTI45 FROM =
Zur1T uRA.E

peolicy — -
HOlE ISO.



CLAWICATION Of ATI*LE

N..N. P42(u)
IONOmLuNG LOG SWD

lNST*U.ATOII 2Ft Worth o2 SNUTI
* CJSCT
PF. Plant #4(GD). Paluxy Aquifer

14. SIZE ,aoTy.t OF SIT
¶1. DATI F ELEVATION SNOSE (TEa —

L LOCATION ('
IS. .AsurAcTuagws OgaGNATICII OF ONt14.

IL TOTAl. 110. OP 0VE11. I'"uUmDtIs 1AI.E* T*11CN

4. TOTAl. NUNSIR COME SOXIA

I. OAILLIIIS AENCY
•

P.42(u)
S. NAME oc

IS. ElEVATION UMOliMO EATEN

I. DI*ECTICM OP HOlE

CvEuncal. DINclIHE. ON.. PeON
IS. DATE sao STAMTEO I co.ett?so

IT. ELEVATION TOP OP 104.1
. TNICWIIW OP

IS. TOTAl. CONE NUCOVEMY FDA HG
IS. SIGNATURE OP INWEC?OM

M
P. DEPTH 0UI4.I.CD INTO

P. TOTAL DEPTH Of 1104.1 97'

ELEVATION

U

DEPTN LIGENc

b .
C COME
MICOV.gay

U

NEMAMII*
(D.NcNSON —

____.l__ MS.. It UIPWNU

72.8 to 97.0

/ANITONE — fin, grain
ed, fr5sbl., Nostly weak
to n.n ce.ented, MOMS sod-
orat.ly c.nt.d Sea5,
sIl. sean. catt.red.
jim. strtneZ. within,
overall *e a grey to ugh
grey color, Soft(rx cla.e)

Note: Lithology shown
between depths 54.6
and 59.0 feet changed
based on reinterpre-
tation of geophysical
log.

II

I..

I
1'

ENG FON 1836 PNEVI04IS EDITIONS ANt OUSOLETE.MAR74
(TLINSLUCVWI7

MOlE NO.



CORPS OF ENGINEERS WeJI_F—!2,(uppñ U.S. ARMY

(WELL HAO fN
VAULY WITH
PLATE....

4" 'lA. Wôi
QVERURPJ

crLCfZTE
.5TE..L

I.it:r Mrr cou-V (to

_—lO"LQ 4EL

I 'C44PLIL-E
flEEP PVc.

FRMA1Io t...L
L ER(FIL- pjo)

ux' (L.PPg

MONITOR WELL DESIGN
JR FORCE PLANT NO. 4
PALUXY .UPPER ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

.6 •
sucE c::orsiCR-VE:

///

cENt L-I
/

/:/
/.

— /
Thpfscnee..n

OO/I4ALLfl Rc%'K//
-7/

/
- '93" (-1OL-I (AcAP1&&E 7iAM--f)

fl ( 0.0)0

=1

-
cErSjTAL (ZR-

(5ANO
PLATE



WELL P—!Z.CU)

JO %-incno.D. ØLINK sTEEL

-incI LO. SMEOULE O PVC
ThREAOED

CASt HG F

ACCESS
TO TOP OF PUMP

PIPE•

I —iitcN GALVANIZED
P1P, THREADED

Su$MERSI8LZ PUMP

$TEEL CD%.UMH

8ô*ar opor-fr. 11

3cD+ion ofpLrr1p 97'



$.i.$.. P—12(M)

1.0 to 3.5

— high plasticity,
stiff, elightly moist,
dark gm to dark brown,
sandy and gravelly, caloar'

3.5 to 8.7

and GRAVEL interbedd.d
both are coars, to fins
grained, medium dens.,
slightly .Oist, dark brown
olayey, cobbles, calcsr.ou

8.7 to 9.5

- high plasticity,
stiff to very stiff, eligh
ly moist • yellow brown,
lies nodul.a and oonc.nt—
rations, sandy and gravell;
poesibly a reworked shale.

9.5 to 54.4

LDT0I4E - weather stains
throughout, white and yel-
low brown stains • moderate
hard to very hard(rock cli.
ification), mod.rat.ly to
well cemented, oyster
shells throughout with
dense oyster beds within,
shale asses scattered
throughout as are lignite
sea—, a very shalsy son.
Is encountered from 10.9
to i5.8', the shal, is
soft(rock classification).

54.4 to 55.0 SHAll
55.0 to 58.8 SANDSTONE

58.8 to 72.6
SHALE and SAND int.rb.ddeê
said 15 fine gratned and
friable, shale Is easentia
unwesthereci dark grey,
both are eoft(rx class)
with lignite means and
lime strrigere within.

US. 1141ATuN( 0? UN$PtCTOf)
Mc *)

RANKI ),— — —•. _iw
..I. .. U

Note, Lithologic inter—
etation aid their con•
teats were determined
by the project geolo-
gist prl..rily from
gas and electric logu

* Drilling

o to 0.5' — IM." rockbit,
0.5 to 10.5 — jL auger
10.5 to 155.5' — rock—
bit,i.t 103' of 10' etal
pipe of which one foot
was stick up.

The cRag was then grout—
ed up free the bottom
to the surface.

Installations

Set M" pvc pipe to TI)
with intake screen from
150 to 130'. This pipe
was then gx*vejed up to
7?'. The bottom of pump
was then set at 149.5'
and 1" riser pipe to
surface with 1 • stickup

All pump aid pip. systei
to be set under ground
at a later date.

Diagra. to be completed
when above system com-
l.ted.

Hole bailed after com-
pletion of drilling.
Water check on 17 Sept
1985 at P7.9'.

**
Vial samples

taken at, one from aug
er cuttings
on. from drill fluid
at 155.5' and one from
rockbit cuttings at
155.5'.
ALL. DEPfl4.S W\6OtND SLtA

D*ILLIIG LOG SUD Pt Worth
mistY

Io,2
I. PUSOIRCY

J'. Plant #1(GD). Pi.luxy Aquifer US•CZt*NDYYPIOPS•Y *
ii. ATi F SLEVATIQU miU (T — —

U. I.OCaTiOuj——

IS. U*NU?ACTURIWI OWIATI0U OP iLi.
Piltng 1500?t' A.EISCY

II. oc ovim.
II. MOlE MO. (4 - —

P42(N)
S. MASt OP Dmil.I.

3rewer
14. TOTAl. MUNU COSt OXII
ii. (L(vATiOM SNOUMS SATES *44

I. CECTIOS 0? loLl
vsiUTUcA.. O'.csaen ____________ 0(5. YU VEST.

7.TNIC*Nt$I OP OVESUROSM

I. OCPTN ONILI.EO 1570 mccx

TOTAl. O(PTUI OP MOLE

II. DATE .E

9.11

na_TED I COeLETSD
85 16 Sept 85

I?. ILIVATOS TOP OP 1101.5 4.3, 4-
OTAL CONE RECOVERY PON 505150

O(P?N LESEMS CLAmoPICATION 0? NATESIAI.$

I
0.0 to 0.5 — Concrete.
0.5 to 1.0 - Ba.. GRAVEL.

a

S COSt SOS 05Ut
. I

I
--

u5.

.

y
I—

'/0

0

a
ENG OIM 1

MAR,' envious t0.,,ow, ARE OUSQLflt.
(TR.4NSLUCV

PROJECT
-

HOLE NO.



72.6 to 155.5

j/ANE6TONE — fluxy Fm.
fine gral.n.d, no apj.rent
weathering, frisbie, non
cemented to weakly cement-
.d fro, top of unit to
115.5'. then ce.entation
teirts to increase In hard-
ness aM freuency of ap—
pearanc., light grey,
some white, lime atringere
icatt.rsd, sha].a ceame azs
zones scattered throughoul
1., 100.5 to 1(', lli#.2
to 115.5', V+5. to i8'.
aM 153.1 to i5e.3',
this unit overall varies
from. so±t to ncd.rat.ly
hard(rook a].as.ifjcation),

Note: Lithology shown
between depths 54.4
and 65.8 feet changed
based on reinterpre-
tation of geophysical

log.

N.4.N.. P.-12(N)
JVIEION

SWD
IMCTAU.ATICN HCET 2ft Worth 2 SIECTII. OJ?

A • F • Plant *i.(co), Nluxy Aquifer
. Nit MIO TY OV U,? Cit. ri, ai.avu,a. .D.e r — —r

I. LOCATION (' —

IS- 5UraCTUUCUE tIgON*ficM o iu.

SUPtOEItUPi.I TAkEN
..tD

I. —*..mNd.I

P42(M)a whet ccoeiu.ee IS- TO?A*. NUEC CCC mests
II. ELEVATION GUOUNO SATIN

I. DINECISOSI O MCCC

Dvancw. Duwcl..n. Sn. ,a we.?.
ICOe.TUC

DATE HOLE

,. INIODIECs cc ovn.weoas I. CL*VATION TOS OF HOLE

I. OEPTN ONILLED SlflO NCc*
T?*L CONE NICOVESY FON SONINO 5

IS. $ISNATUNE OF IN$PECTON
P. TOTAL O(PIM OF MOlE 155.5' ?JrA.s*-

NEmANKIILSVATION DEPTH LIGEDS C1.ANIIFIC•N*?ENSA(Z
CONE SOS ONECCOV. $.UNICE (Oet (

I__ N... U —• I • 4 I

;

,7

IhO ' —

-
•1.
— —

04G FOIM 1836 PNEV1OIJI EDITIONS ANC COSOS.ETC.

(14fcILUCLVT

iøOiict —
j HOLE

NO.



CORPS OF ENGINEERS W.1( P— 12.. (Mdd1) U.S. ARMY

WELL HEAD iN

VAULT
W1T

COT'kR E.TE.
.3TEE.L

-

- A 2.

CEN'r'R A- Z El —

4

OVER 3LJRPEN

/ ooA1c/L..iAt Ui- P SOCK
/

I
4C '/
/
/

CA5U4G
cEJT&Ltg,

--

— - TTjif
//

1'p

Q ¶rEEL. CA. t— —---------
NCk
T&EAP ?VG (-AM
AI.-Li)(Y(L1?FE

• __

TABfLIgtF LTR
PAunN' (cc'L

—

p

i30'

ctJr&LtaEg

otfrtrt 4' ,i.irv,
,, psea+ 149.5

CXTALtE —
I

I 55.5

4%i ,p, O. ciô suo-r-r€D
JELL 0EStGt'1

9% UOLE (ADA?TASL p1g

I

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

PLt.E



WELL P-IZ(M

JO -ifldtJ.. BLANK STEEL CASING

-inch O. SCHEDULE 80 Pvc CASINGS
THREADED

ACCESS P%PE,
TO TOP OF PUMP

IaCh GALVANIZED STEEL COLUMN
P1 PE, THREADED

14q.sI

SU8MERSIBLE PUMP



moN ON

H.. N..P—13(u)
U(V*OII

DILUNG L.OG SWD
IN$TM.A1tOU ismiy j

Ft worth a. 3 SHuTS

Air Force 1.&nt
I. LOCATION( . 5._I_u
Palaxy Aquifer

IS. SIZI MID IVSI Of li *
II. OATS F NI.CY*TION SHOWN —

IS. NA$ur*CTUNtAS ODONATIOU OP OIS.i.
F3.1lin 15003. DNILLIN4 *exiiCY

USCE II. 'rol*i NO- OF OVEN. O,.TS.tO
.URO(M$*UTAkNl 0 0— — *U.d U.S.!I. HOLE NO. (4.

P.13(u)
IS. TOTAL NUMSEN CONE NONES 0I. isuc oc ONu.L*a

Brewer EL ATIOII ONOUMO EATEN

S. OSNECIION OP HOlE

VENtICAS ONCLINNO s... •_ I"'° I COleSEtED
IS. DATE SIDLE I 7 Jan 86 130 Jia 86
I. ItEVAFION TOP OP MOlE C. 38

. 1WSCKNE.U OP OVCRSUNOEN 14.4
I. DEPTH ON5L&.CO INTO NOCX 76.1

IS. OTt. CONE NECOVENY FON UDNING S

IL .IONAT7OrINEPCT
I. TOTAL DEPTH Of SOLE 90.
ELEVATION

.
CLA*SVICATIOSI OP NATIM*

CLAY — fill, medlu. plasti
y, moderately stiff,

alightly moist, black to
brown, acatter,d gravels.

I

•00.0 to 6.9

6.9 to 8.9

8.9 to 14.4

- medium plastleity.
derate1y atiff, slight-
ly moist, black/brown,
scattered gravels.

1* Drilling

0.0 to 14.5' — 10"

aug.r,
14.5 to 68.0' — 12" pile

bit6 14" rockbtt.
68 to 90.5' — 10" rock—
bit.

2. Bedrock lithologies
identified fro. drill
cuttings, rate of bit
piwtratton, aM from
s3.eetrie log.

3. Casings
.10" steel casing aet
to 68' with ceMnt cl.r—
oul&t.d to the ground
eurfa.e.
'4" pvc, 0.010 slot

screen eat 90.1' to
70.P. —
" pvc schedule 80 ceg —

act fros 70,1 to 5UrtIci

2 7/8' dis, 20 stage,
single aae, model
2x54 P050, 8gpi(me.x)
pump, made by Standard
Pump Co., Bartlssvjlle,
Ok. Pump uct1on at
88.1' below ground
surface.

GRAVEL - slightly cobbly,
clayey, slightly moist.

14.11' to 26.0

SEAl. — calcareoug.

26.0 to 28.3

LI!roI€ - abaly.

28.3 to 55.3

LI)T0NE - fw stISle
seame except from U2.0 to
47.5' where ahaly.

30•

• 836
MAR 71 PREVIOUS EPITICUN ANE 0NSQI.ZTE.

en .N,, Vrflfl1

PROtECT SOLE NO.



N.I.H.. P—13(u)
rvisiowDmLLIG Loc s1i

IIIITAU.AT10S 2t Worth 09 3 SHEETI
I. PROCT
Air Force Plant $'e. Paluxv Aquifer

C O ., 09
I,. QATIPI F CLEVAflOU Wan (Jfl — S.)

I. &.OCA?SOM (d.d.. 1MJ
12. NANUFá.CfUCC$ OEIIGNAT1041 OP IU.

I. OUII.UN
II. TOTAl. NO OP OVEN. I O..,U..EU

SWIDEN $4101.51 TAkENS. 1401.1: . •
14. TOTAl. NUNSES COAt SOlESI. $415 0? DNIL1.C*
II. EI.EVAI*ON DAOUNO SATIN

S. OIPCCTIOII OF 1404.1

OTnYICAS. OHcI..,co Dl.. FOSI VEST. 11.7_TED
ICOLSYEO

. THICkNESS OP OVERSUNO
l7. 1I.EVATIOII TO. OF 1404.1

I. DEPTH OAI1.1.EO INTO NOCK
II. TOTAl. COAl COVEP.Y P014 SOSINO

IL IlONATUIEOI'lNSPIC ()_I, TOTAl. DEPTH 09 ..oE 90.5
cv. ui., (D411 REMARkS

— IS. — JESl dS$4S SI
fL:"c

$01 CA
ILEVATI04I DEPTH t.tESa Cl.AJSlFICA?E14IAt.E

• s —

1.
'.4

1,55.3 to 56.0

SHALE —

56.0 to 63.7
SANT0NE — silty.

63.7 to 72.0

SHALE.

72.0 to 76.0

SANTT0?IE - very silty da—
cressliag with depth to
alihtly silty.

76.0 to 90.5

SANT0JIE — contains a
nuaber of shale streaks
aM thin 50&SO.

— T.fl. 90.5 —

I I

II'I

..I ri
J

'I.
• .1- .1

so.—

ro '.2

ENG FORM 1836 PREVIOUS COITIONI *141 OSSOI.ETC.MARl?
(TR*NSLUCEPTI

PAOJEC HOI.C NO.
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CORPS OF ENGINEERS U.S. ARMY

LmA1 JO'

RUD AoV Od
CLCPe.1ePAP

LVi _____ -ro e UMII-ED
I . .4 / 4 LI)

.4 .4 .4 .4 .4 4 4/ / I 'UZPAE COt-CRVE/ / A. Woi..E

/ I1Ez1 CME4T AOU1 (To RPAL2
______ / __/

/ 0

/ / oco o/iAtl4UT PR%'K
/

/
2'

U44 I P
T14REDEP PV/,

4UER-,ui ,.
0/— _/•__•(—

O"cs3
Thp .cree.n70.$

(FIL1R P)

P)(Y(UPR %o)
=1

—

____ U U7 0.010 L-rrEDt4L RE'-1
cHT7Alli —

MONITOR WELL DESIGN=- — AIR FORCE PLANT NO.4
_____________ — PALIJXY .UPPER ZONE

U.S. ARMY ENGINEER DtSTRICT, FT WORTH

(5Az4O4 MiifWaif—i(U)
PLATE



3 1313 STEEL ENCLOSURE

ACCESS
TO TOP OF PUMP

SUOMERSIBLE PUMP

PIPE,

CASI MG

PLJ\ £LJC..41Ofl

P2(LIXy MOF-utor \A/elI

I inth GAL.V. NIPPLES.

MAN OLE

H

GALVANIZED 1EE

WELL SEAL.

4' & 4'z ( CONCRETE PO

THREADED

80 PVC CASING.

-inch GALVANIZED. STEEL COLUMN

PIPE.THREAOEO



H.I.N.. P1-M
DIVIISCU

DLUN LOG
lIu$TM.1.AUOU lINES,

Fort Worth lee ss.tvi
l.-O.I?

Air Force Plant Number 4
. liii me. TYPE OP un 14" Reasner/6' Core arrel
Ii. DATUN r iEVATOP II4ON i

I. LOCATIOP ( — — - —
Palu.xy Autfer Folliition Inveetigatio IL NANU.ACTUAINI OCIIONAtION OP OPII.L

'ai1ing 1 5001. OAII.LINC AGESICY usc Is. TOTAl. NO. OF OVER. I
leADEN lAPi.E1 iAie I 0 0L N0 NO. (A. .s. — . es.!

F13-M IL TOTes. NUNUEN COAt SOXES 4I. NAME OP OAIU.CN
Brewer II. ELEVATION OAOWIO eSTEA See comment 1

I. DINECTIOM or NO... nANT.. I cOt*.ETEO
II. DATE NOtE

VENTIC*L D.I..IiED oss. ,...... 16 Dec. p5 San. 86 (ilo
I?. ELEVATION TOP OF NOtE

P. TIIICKNEIS OP OVENIUADEN 14.0 is. roves. ct tcevulY rON sou.e 65.3
I. OEATN DAII.LUO INTO NOOC IL S*UIMTUNE OF INSPICTOM
I. TOTAL DIPYN OP NOtE L4.ii.I- 5

S COAt lOX OP
SLEVATICU DEPTh LEOINO CLAaIF.CAT,C,, OP *ATENIAI.I sets s.. .. s.... .t

ENY NO. ..CU.àN. *... SI 15iIN..• h • d • S —

to
CLAY FILL: black-brown;
medium plasticity; medium
stiff; slightly moist;
scattered gravel.

to
CLAY: olack—brown;
medium p].aszicLzy; edAu
s;ifi; siightiy moist;
scattered gravel.
to

GRAVEL: some cobbles;
clayey; slightly moist.

to 26.0'
SRALE*

• calcareous. Identified
by cuttings, rate of bit
penetration, aM 4lectri
log only.

to
LTONEi

Shaly. Identified by
cuttings, rate of bit
penetration, and electri
log only.

28.0! to
LThEs1ro

oocassiona]. shale seams.
Identified by cuttings,
rate of bit penetration,
and electric log only.

:
Water Level

Mo water level was
taken orior to the
grauting of the casini.

. Drilling I4ethods
0.0 — 1.5 — 14"
auger.
14.5 — 56.0 — reamer
(ii" rc,ckbit with a 14"
exoander).
56.0 — 77.0 10"
rookbit.
77.0 — 100.0 — 6"
core barrel.
Reamed the hole to 100'
with the reamer.
100.0 — 110.0 — reame
Electric logged the hol
Placed 103' of steel
cas 1.11g.
Grouted the casi.ng in
'llaoe.
Drilled the prout out
of the casing.
From 14.0' to 77.0' —
the lithic descriptions
re generally based
upon electric log in—
ternretationz.

0—

20

Fi—
—

I—,
i—I —

—1 —1—II
I

I

I

I I I

—

I I I

!NG I'ORM 18 PAUVIOUS Colyloes OOLETE.PlAN 71 ' eNOjEc'r

Air Force Plant No. 4
NOtE NO.

P 13 —M



H.I.N.. —

OIvu$ION
DLUNG t.O sm

IN1TAU.ATON 2
Fort Worth Icc 3 ii

Core Barrel
Air Force lant Number 4

10. 0421 AND TT a. .iy 14"
IL UATI F ELEVATION 104ONN (TN —

Ii. MA$UFACTUNEWS OCIIONATION OF ONILL
L LOCAIIOM (c.4p.. 0,_i

Paluxy A.uifer Pollution Investiration
Failin 1 500

It TOTAL NO. OF OVEN- 1 SflI**E0 ,.DISYUflED
•UNCEN $ANI.E0 TAKEN I C) 0.

I. ONILLINO AOCNCT
USCEX

4. HOLE NO. (A. 045 1P15-?1. IS. TOTAL NuSEN CONE 0xE1 4I. NAME OF ONILLEA
Brewer II. ELEVATION SNOWSO See comment I

S. OINECIIOISOF HOLE I'' !cO1_LETE0IS. DATE HOLEn.r.c... O"'-'" on. pact, nay. I 16 Dec. 9 3 .Tan. MA (ri
IT. ELEVATION TOP OF WOOl

. TWICICNISIOF OVENSUNOIN 14.0
IS. TOTAL CONE NEGOVENY FON •ONIWO 65.0 %

I. DEPTH ONILLED INTO .oca IS. SIGNATUNE OP INSPECTON

5. TOTAL OCPTH OF HOLE I —

)t

ELEVATION

0

DEPTH LEaENO

1 •
CLAIFICATION OF MATENIALI(O...,pjQ

d

CONE
AICOV.

1EV•
•OX ON
AMPlE

NO.f
(0.SIAIS , 1a. A.a•

I —

I I- I—I-

— to'
SHALEz

= I' I' Identified by cuttings,
= rate of bit oenetration,

— I I and electric log Dm1)'.
— .T to

50—
— SADST0NE:

_____ Identified by cuttings,
rate of bit penetration,i I and electric log only.

lI4_.2.' toQ'
.i SHALS: -- I -1--

— I • I Identified by cuttings,
rate of bit oenetration,

• ax electric log only.
— 0. •s. to 110.0'

SANDSTONE:

: ::: .l2_' to fl': Identif ed60,.-. by cuttings, rate of bit
= .. .. penetration; and electri
— .•. log only.

:..-.:. From 75.5 — 78.0 —

: :;:: cemented zone.

= _____ From 77.0 — 100.0 — 6"
— core.

____ to gray;
= _____ fine grained; calcareous
— loosely oemented.
____ Dark gray clay seams —

_____ 82.8_82.9, 84.8—85.0,
— — 85.9—86.8, 86.4—86.5.

70 Gray clay pocket at o7.2
_____ 85.4—85.6 — a few hg—

— nitic laminations.
• • . 88.0—88.3 — interbedde

sand and clay.
— .-. 88.5—89.3 — dark gray

clay seam.
at 89.7 — bard clay Se:

— :- ::. with yrite.
at 91.0 — gray clay ____

= :- pocket. Ru1 B91.4—91.5 - dark gray
- .; .. clay seam. L—23 x—

95.2—95.4 — jnterbedde
-: clay and sand. _____ / ____________________

t.-. • HOLE NO.T' 8 36 PPEv005 £os-no..s AN. OS$OLETl.

Air Force Plant No. 4 P15—N

)

*



N.I.h.. P13-N
IuVSION

OMLUNG l.OG $WD

T*.LATIOe Ii.uur 3
Fort Worth toy 3 E1,EET$

i. PUOJECT

Air Fooe Plant Number
L LOCATION (C.4.. —

Baluxy uifer Pollution Inyestiatiort

i. iz *1w rv a, .iTl 41 Reamer!6" Core Barrel
'TUI• pa, .EyAT•O IOM (T

i*. NANUPACTU11EWI OUIGNATICN op a,ILL
Failing 1500Z. DAILLINO ADENCY

UStFC IL TOTAL 110.0? OVEA- I0•
SUCOEN $*Pi.($ TAKEN! 0 0.4. NOLE 110. (A. . . *1I.— El. P15—M

QAILI.III I4TOIALNUMUEECOEIO*EI 4
I.

Brewer IL I%.EVATIOII ONOUND EATEN See comment 1
I. DIRECTION OF HOlE

Wv11T*l out.*m vent.
nANVEC

- !COSPL.flEDII. DATE MOlE
I i6 ten. mc 3 .Th,i. P

It. ELEVArION TOP OPHOlE
7. THICKNEU OP OVERSUROEN 14.0

Is. tOTAL COPE RECOVERY FOR SORING 65.0 e
I. DEPTH DRILLED INTO N If. MGNATURE 0? INSPECTOR

S. TOTAL DEPTH 0? NOtE

CLAIFICATIaII Of SATENIALS % CORE SON OR ENARKI
RECDV. SAMPlE (D.MIMI ONE. 1. l.E. d.pES.LEGEND (D.-l t . •

1 4 .- I
ELEVATION

.
DEPTH

h

90

8
0
A

/

6
0
x
2.

8 T,2.
B

C

3

q47
B

x

£1

.'.
:

:
•.

..:::

94.2—94.5 — a few
coarse sand layers dip—
pine at 200.
94.6—94.8 — interbedd.ed
clay and, sand.
95.2—95.3 — a few hg—
nitie laminae.
Q6.0' to 110.0': soft—
rately hard; coarse

gunq
-.

,-'-.

•,.;_

Below 100.01 the sand was
identified by cuttin.s,
rate of bit penetration,
and electric log only.
Cemented below 109.0'.

.

1.0.2.,
q41c

L—/,2.

:. 9'L
RU

:

..:,:.

00

1O

1-

B

1ff. 0 ______

ENG FORM 1836 PREVIOUS £DI'flON$ ARE OUSOI.CTE.
PROJECT

Air Force Plant No 4 P 13 — M

HOLE NO.



H.I.$.. P—i3().ext.ivDmLUMG LOG SWD
NTMa.ATION INICT —

ft Worth o 2
P*luxy Aquifer Pollution Thvesttgation

I. LOCATION ( —-—.. .. bre, plant #$.
IS. SIZE NO TVE OP StY *
II. ATUIS P S VITIOP IMOPU (T —

OEZISNAYION OP ORII.I.

'ailing 1500
ii. yarn p.o. or

i STU%SEO
M015TUR510

•__1

I. OR LIMO ASENCY
USCE -

—
p—j3(mx8terioai

5, MSM1 or
Brewer ?3erva

II. TOTAL NUWSEM CONS OXES

I,. 1I.CVATIOII ONOUND SATIN To be determined.
tANflo COM%.EYEOS. DINECTION OP 404.1 , DATE Molt 2t .uly 86 I 25 July 86

I. TNICICNEU Or OERUUROEN 14'
II. ILIVATIOII TOP OP MOlE C 37. 3

I. OEPTM ONILI.CD INTO ROOt 153.
. TOTAl. CONE NECOVINY
IS. SISISAIUNI OP INSPECTzwv:•. TOTAl. OEPTN OP MCII 16?. '

LIVAYICN gu,iw .csurn CI.AStIPICATION OP NAT1Al$ CONE SOP ON
-

NENAMIIS
NECOV- $AMUI.1 (D.CSã,. • ..M... 4N1& SIy NO. Me.. It Sd5NS

S I . d • I —
110.0 to 16?.?

SANDSTONE - EI.luxy Fm. —
,oet]3 weak to nfl cj.mente
some scattered weak to mod
•rate cementation. fin.
grained, light grey, thin
lignite seame scattered
throughout, silty SISI
shaley with numerous thin
seame throughout.

167.7 to 167.8

SHAlE gre.nlsh grey to
white.

1

—110...

120....

13a-

14e-

*Drjuing

P—13(a) previously
drilled 16 dec 85 to
3 Jan 86 to 110• (drill
log available).
Hole .a grout-' up to
2.withth metal ca5l.ng
P1g from 2.2 to p2.8'..2 to 92.3 — 9 7/8"
rockbit - refusal on a
metal plug installed
with grout.
92.3 to 92.8 — 6" Us—
mood core,

92.j to 167.8' — 9 7/8"
rockbit.

Mole was gamea logged(!turl) and well non-
Itoring casing Install-
ed after drilling.

Well Installation
— 167.8'

Botto, of pump 163.0'
Pump intake • 160.5'
4" pvc pi. Connects
pump to surface and
filter iit.rial placed
around screen.

A 5 suap placed below
pump aid 20' of .010
screen placed immed-
iately above pump.

Samples

Two macpies taken at
167.8. One vial of
drill fluid and one via)
Of Cuttings with dietii-
1.4 water added to fill
vojg within vial.

Notit Robert MCV.y pre—
5eflt on].)' during drill
1ng portion, is. 84.2
to 167.8.
Gerald Schooriover pre-
sent for thapuction

during well Inetalla,
tion.and logging.

ENG FORM 1836 PSEVIOUSC04TIONS ARC 004.11'I.MAR71
(TM31UCTI

PROJECT

I.

$0I1 NO.
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CORPS OF ENGINEERS MóN1ITO1 V\/LL

LE5 ThA4
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CE4YgAI.IZER
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I,

(IOu

P-. 13]J.S. ARMY

: ABOvE 'L1NP
Fui'i4EO LA1ER
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$
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I
—

C-MET tUT&r UFAc
c.astM

ItC 9LE 90)
TEPPE ?Vc. (8tt
ALtiX((UER :aOE_'

PiunN' (twoL

'p':
/ I •e•—.—- / —.— _______________________________________

- .P .
/04 ./ __________________

CA5Ic . /ITflT
Oc?MATioN

I
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.1

r 4" (.D.
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PLATE
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MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE



PA

I

tnc GALV. NIPPLES.

HANOLE —

HASP

GALVANIZED 'TEE

FEMALE PLUG

41 4i 4• CONCRETE

STEEL CASING

THREADED
-inCh I.D. SCHEDULE 80 PVC CASING

ACCESS PIPE.
TO TOP OF PUMP

I —rnch GALVANIZED STEEL COLUMN
PIPE, THREADED

SUBMERSIBLE PUMP

rthke. IOS'
tOttOrfl

M0NrTOR WELL P-i(M

I



0.0 to 0.6'
ASPHALT

0.6' to 1.1'
BASE MATERIAL

1.1' to 19.5'
CLAY:

1.1' to 7.0' — medium
tici37 tan—brown.

medium stiff, moist,
calcareous with scattere
lime nodules.

7.0' to 19.5' — low to

medium plasticity,brown.
medium stiff, moist,
calcareou. slightly
Silty.

195' to 32.0'
GRAVEL, dena, well.

graded (fine to medium),
tan, moist, eandy,clayey
Borders on a gravelly

clay.

32.0 to 39.0'
LIMESTONE (Walnut fm)

32.0 to 38.1 —moderately
hard,dark gray, fossili—
ferous,dark gray,calcare
ous clay matrix.

38.1 to 38.4—moderately

hard,gray, fossiliferous.
clayey.

38.4' to_38.6'—clay seas
soft • tan—gray,sandy.
fossiliferous.

38.6 to 39.0—moderately
hard, gray, fossiliferou
clayey.

1. Drilled to 32' on
9 Jul. Water level
was 26.6' at 0800
10 Jul. After conp1
of hole, bailed to
38.1. 24 hr check—
level was 28.5'

2. JARS:
A. 1.1 to 4.0
8. 4.0 to 7.0
C. 7.0 to 10.0
D. 10.0 to 13.0
H. 13.0 to 16.0
F. 16.0 to 19.5
G. 19.5 to 23.0
H. 23.0 to 26.0
I. 26.0 to 29.0
J. 29.0 to 31.0
K. 31.0 to 32.0

3. Drilling methods:
0.0 to 32.0 auger
32.0 to 32.5 —rockbit
32.5 to 39.0 — 4" co

4. After bailing, hole
was backfilled to
21.3' with neat cemet

—

H.1.N.. 8A4C - 83
I °"

DRILLING.
SWD

ITAS.LATIOII SNEET —
Fort Worth 1o, I swut,

i. Peojacy
Paluxy Aquifer Pollution tnvestigatio

IS. LIE MID TYPE OF uIr
II. oaruoscLEvrID.d.V&&q.,JuS

L LOCATION .. il_I_i
G.D. (Air force Plant 4) Il. WANUPACTUUEWS OESIGNATION OF ONILI.

Failing 1500
3 TOTAL NO. OF OVEN. oSTIo uNo,flu.Stc

SUNOEN $ASPtES TAKEN

3. ONILLING AGENCY

USCEC
4. HOLE NO. (A. — *..'Sld 145.1— NI.

8A4C—83
IA. TOTAL NUNUEN CONE OXEL 1C NAME OF ONII.I.EN

Brewer ELEVATION GNOUND WATER

S. DIRECtION OP HOLE .7*01.0
IS. DATE HOLE

VCNTIC*L CINCLIHED - on. FU0 VENT. I 9 Jul 85 11 Jul 85
- IT. ELEVATION TOP OP HOLE 3. THICkNESS OF OVERSIJNOSN 32.0 IS. TOTAL CONE RECOVERY PON soeupso 39% 5

S. OEPTN DRILLED INTO ROCK 7.0 lU SIONAYUNE 0
S. TOTAL DEPTH OP HOLE 39.0 €.7.1_5lt1.
ELEVATION OLPIN CLANIIPICATIOII OF SATENIALS % CORE 0X OR P REMARKSRECOY. SANPII (Wa, — I. *.ENY II0• .4... ii1 • g —

A

13

C

D

E

10 —

20

30

ENG FORM1836
MAR 71

grout.

5. Water samples:

T D 39.01

I I-
—

I

I I-
-IL.

vi—

- C,

V I

I vi-

FNCVIOUL EDITIONS ARE 001..ETI.



2a2' to 2L'
Aaalt

to

i.sA' to il4'
CLAY:

i.Lt' to 'z aedjua to
hii plasticity; black
stiff; moist; caloareous.

2' to hL
p].a.aticity; tan — brown;
very stiff— bar4; moist;
calcar.oes, with a few
limo nodule. from 9.0';
saady.

iij.' tojA: mediumplasticity; reddish bro
very stiff; moist; cal—
careoes; very .andy.

to j,j'i low
plasticity; tan; stiff;
moist; calcareou; silty.

2t' to Z259.'
CRAVE: dens.; tan; moist;
calcarecus; well graded
(fine to medium gravel size5l coars. gravel sizes a
cobble size from 21.O'l
clayey, sandy.

CLLTz

to low
plasticity; tan; medium
stiff — stiff; moist;
ca].oareoue; silty.

to 9': med,tum
plasticity; reddish
brown; medium stiff —
stiff; moist; calcareous;
silty.

1. Water Level
24 hr. cheek — ter
level had dropped over
nit from ground lays
to 27.0', cavet to 57.
The hole made to much
ester to bail dry.

2. Jar Saaple.
A. 1.4-4.0
B. 4.0—7.0
C. 7.0 — 9.0
P. 9.0 — 11.0
E. 11.0—14.0
P. 14.0 — 17.0
G. 17.0 — 17.4I. 17.4—20.0
I. 20.0 — 23.0
Z, 23.0— 26.0!. 26.0 — 29.0
L. 29.0 — 32.0
II. 32.0 — 350
1. 35.0 — 38.0
0. 38.0 — 43.0
P. 43.0 — 46.0
Q. 46.0 — 48.0

3. iUing Methods
0.0' to 41.0' — 10"
ger.
Set 8" steel casing to

41.0'.
41.0' to 48.0' — 6"
anger.
48.0' to 58.0' — 4"
core barrel.
58.0' to 62.0' — 7 7/8'
rook bit.
9 beg. of neat grout
s poured into the
hole and allowed to eel
for 20 bra.
Top of grout is at
V.2'.
Hole was backfilled
with cuttings and, left-
over cuttings were pla
.4 in cloth sample bag
Th. top 0.6' of the
hole wee capped off
with premixed. concrete.

-84
i
DIVISION

DLUNG LOG SWD
I, P*OJEG'T

Palaxy Aquifer Pollution Investigation

INETM.LATIQ$I
Port Worth 10,2 Il's'?'

10. 521 ANO Tv a. 1T 10 Mgsr/6 r
"• TI R EVATI NN t7

DESIGNATION OF ONILI.
471' 5. Of

D.) — 83 IIANUFACTUNUWI

Failinz i0ô
II. TOTAL NO. OPOVER- I

•UROCN $AN.U TAKEN 17' 0

I. ORIU.rnO AGENCY

4. HOLE NO. (A. .. — *..a uu.I
8L40 — 84 14. TOTAL NUMs'R CORE SOXE$

I. NASIE OP LI.ER

Brewer II. UlIVAflOIS OROIJND See cent 1
0. DIRECTION OF HOlE

VERTICAL oI.IcI.,u Q no.. c..
ITARTED IcahEflD
12 JWy 95 14 JUly 85

17. ElEVATION TOP OP HOlE 47
7. TNICKNEU OF OVERCUROEN 61 5•
I. DIPYN DRIlLED INTO ROCC 00.

II. TOTAL CORE RECOVERY FOR IORING
10. SIGNATURE OjIPC/i '2,-z.L(t-.-&-L

%

I. TOTAL DEPTH OP HOLE 62.0'
Ei.EVA?ION DEPTH LEGEND CLASIIFICATION Of MATERIALS

(D
a _____________

% CORE i_jr

— -
—
—

--

2•

SON OR
AMPLE

No
I RENARIIS
£DSiI5 ONS —— M.4. d.b I

.14.. II .g4.IISM.

Gravel Baa.

1014
1015
1016
1017
1018

0 34.8'
1 33.2'
2 32.7'
3 32.1'
4 31.8'

10—

20

30-i

'7

I),

?1.' to .tQ'

ENG FORM 1836
-

PREVIQIJI EDITIONS ARE elETE.MAR71
(TNAMSLUCVI1

HOLE NO,
Pollution: Invest. 8A4C — 84



DIELUIG LOG
'"

SWD

POQIICT
Paluxy Iif• Pollution InvsetigatiOfl

L LOCATIOM (C.gMs.. —
Air Force Plant Jo. 4 (G. D.)

TMJ.A'flaW INC*T
Fort Worth cc NIITl

'4. ° cc .IT 10 Au L6jnoiII. DATI. F ELUVAT'00 3ll

12. NANUPACTUOIWS OE3IcA1iew OP CAILL

Failing 1500
a. TOTAL itø OP on,. Oa.u..w UHO.JTUflCO

U004M $*N•l.t1 TAKIN 7' 0

3. COILLINO AQ(NCV

4. MOI.t NO. (As ——. — ' j.g.
8A4C — 84 II. TOTAL NUMSCO Ccci SOiI5. NAI OP DOILLEA

ewer ". ELEVATIOM 000UNO VATER See coent 1
S. OIOECTION OP NOLE

E..TEAL DES. P00 NEAT.
ITANTED COUPLET"

IS. OATE IOLE ii .1iy 'c
p. TNICNNES$ OF OVEIWIffiO(N 61
L DEPTH DO,LLEQ INTO 00.5

Ii. ELEVATION TOP OP HOLE

IS. TOTAL CONE NECOVENY P00 OOING
II. sIGNATURE OF

S. TOTAL DEPTH OF HOLE 62.0

.2z2! to 4j' * low
plasticity; tan — reddia
bro; setiu stiff;
noist; caicareoQE; silty

2! to 4' aediu t
hi&i plasticity; reddish
bro; very stiff; noiet
calcareces.

to 61.5'
-. GBAVJLs d.t.rin.t frc

1l core sa.pl. and
drilling action..

gLa' t0&Q'
1t ffozs.tion C?)

Dstsia.di froa rock
bit cutting..

fIN&á4C - 84

ELEVATION DEPTH LEOUND CLAUIFICATION Of NATEAIAI.S'-.5— S COPE

to

50* ON

cLAr:

(D.EIMI ,. —— I.... A_.•e. .. U
S

-

60

T.fl 62.0'

70

ENG FORM 1836 PVto*as PROJECT
EDITIONS ARE OO4.ETE.

(ASLUCEN7 PaJ.nxy quifer Pollution Invest.
OLE NO.

8A4C — 84



QnT to j'
Asphalt

CLAY:

0.4' to 4.3': high
plasticity; red brown —
dark red brown; very stii
damp; ca].careoua; sandy.

to 22' s eediuA —
high plasticity; red. broi
stiff — very stiff; damp;
calcareous, with 1is po
(ca].iohe) and nodule.;5-.
' to j': low
plasticity; tan — red
brown; sediun stiff —
•tiff; aoist; calcarecus;

j' to ': nediun —

high plasticity, with a
low plasticity zone f roe
20.0' to 23.0'; tan; eedi
stiff — stiff; moist; cal
careous; silty fron 20.0'

to ': high
plasticity; red brown;
stiff — very' stiff; moist
calcareous, with alaindant
line nodules and linautan
clasta; gravelly (fin.
grained). First aige of w
at 30.0'.

to ': high
plasticity; tan — red.
brown; stiff — very stiff
noist; calcareeu..

1. Water Level
24 hr. check with a
hole depth of 55.0'
wnter at 24.1' and
caved below 37.7'.

2. Jar Samples
A. 0.4—2.4
B. 2.4 — 4.3
C. 4.3 — 7.0
D. 7.0 — 7.0
K. 9.0—14.0
P. 14.0 — 17.0
G. 17.0 — 20.0
m, 20.0 — 23.0
I. 23.0 — 26.0
J. 26.0 — 29.0
K. 29.0 — 32.0
L. 32.0 — 36.0
M. 36.0 — 39.0
N. 39.0 — 42.0
a. 42.0 — 45.0
P. 45.0 — 48.0
Q. 48.0 — 52.0
R. 52.0 — 55.0
S. 55.0 — 59.0

. Drilling Methods
0.0' to 59.0' — 10"
auger.
Set B" steel casing to
59.0'. Med a band time
setting due to caving
and sand zone above the
Walnut Limestone
59.0' to 59.5' — 7 7/8"
rock bit.
59.5' to 655' — 4"
core barrel.
Bailed. ths..liole to 58.6
and then poured in 12
bags of neat grout. The
top of the grout in the
hole is at approximately
19.0'.
The ronainder of the -
hole wna backfjlled wit -
cuttings.
All cuttings had been
bagged directly upon re
movul fon the bole and
those cuttings not used
to backfill the hole
were storedin the area
provided by C. D. —

HOLE NO.

fer Pollution Investigation 8L4C — 85

Mel. Ms. gAde —

OIILUNG LOG SUPrvhI*oN Port Worth 10,2
sTALl.To. SMElT

/ 4" CarboloyI. POIlC?
Paluzy Aquifer Pollution Investigation

L t.OCATION (.---—
C. D. Air Fprce Plant No. 4

n.M0Tv0, .(r10" Anger
••. DATUN FON ULEVAUGN I$I (TUU —

12. ,,a,.urscTuNtwS OEMONATIOM 0? OSIIJ_

Failinc 1500catuweta un0$StUNSCD
. 0CIt.LING AGENCY usc Is. TOTAL or ons.

miMous $AN•I ES TAKEN t 19 0
14. TOTAl. NUNSEN COSt COKES 1

4. HOLE NO. (A. 5•— — *S5 ,au.I
8A4C — 85

•

LNANE or o,t.t.
Brewer II. VATICN QSouNo See c.nt 1

UTASTEDS. DINECTIOII 0? lOLl

VE•EAL O,NCL, 014.
II. DATE lOLl 16 Jbly 85 19 July 85
17• ILZVATION TOP OF HOLE 7,
1*. TOT At. CONE IIECOVES! FOS CONING 92
IS. CIGNATUNE 0? INSPICTON

IIINAIIKS

7. THICKNESS 0? OVISUUNOIII 59.0
I. DEPTH 0511.1_ID INTO SoCK 6.5
S. TOTAL OEPTN OF HOLE 65.5
ELEVATION

•
OEPTH

I
LEGEND

.
CLAUIFICATION 0? NATINIALAm....sui

4

CONE ION OS
NCCOV. SAMPLEISV NO.• I

(D,IIi.I , I... d.J. .1.. II
I

to Z,.2.'

10

20

B

C.

D

£

/.-

H

I

.7

silty.

*

1-

I --

icr

ter
K

ENG FORM 1836 P•EVIOUS EDITIONS ASI OOLETE.
HAS 71 Paluxy
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H.IeN.. A,LL. —

OlvillOls
DRILLING LOG SWD

L.AT)OII SHEET
Port Worth (o,2 sell'S

I. PSOJECT

Palsxy Aquifer Pollution Investigation
ANO ,1Lr anger / 4 Larooioy

II. U*TI F C AflOM SIIOTM (TUM —
L

No. 4
12. AAMUPACTUREWE OCIIONATIOM OP DRILl.

Failinz 1500S. ILI.INU AOUY
sci.

I. HOIst NO. (a,_,
•M SI.

II. TOTAL. NO. OP OVEN. DS?U0SO I UWO4STUSSCO
SUNOAN SAUPLES TAICEN, 19 0

S. NAME OP DRILLER

Brewer
IA. TOTAL. NUNSEN CORE NOSES 1
5. ELEVATION ONOUNO WATER Se comment 1

S. DIRECTION OP HOLEu.uo • ERr. Sysatto. "°" 16 July 85 19 July AS
7. THICIINESS op OVEN.uRoE,s 59.0
i. oep,H o,L&.,o i,syo socs 6.5

IT. ELEVATION TOP OP HOlE

IL TOTAL CONE REcovERy P00 .oone 92 '
II. IIONATURE

l:-J(V fj.A/t-I. TOTAL DEpTH OP loLl 65.5
ELEVATION

.
DEPTH

40 b

LEGEND

•

Ci.AWPICAT1OII op
('5.A..,M.

d

% CORE
RCCOV.

.
50* 00
SAMPLE

I
I REMARKS

(DSII.g ,N *.00MN. dUUlW

4. Note —4—83 is
located 419.8' south
of HM — $2 and 14.8'
went of parking lot
fence.
8A4C — 84 is located
468.91 north ofH—
82 aM l3.9 west of
the parking lot fence.
BA4C — 85 is located
357.8:' north of 8L4C —
84 and 18.9 west of
fence line.

N

0

'p

q

5

50—

6o—

70
—

)

ij

Ly

...

'5.5

L. oo

4 .4, 3
L. -53

5

52.0' to 59.0'
SAND: leo..; tan; wet; cal-
careous; poorly graded
(fine grained); me clay.

2a.' to jt2'
LB ONE (Walnut Fersatior

to moderate.
ly hard; tan; highly
weathered, iron stained;
very foe.i].iferoua,
generally the fossil.
oon*iat of (oyster) sliel:

calcareoua clay triz.
From 60.2' moderately h&
gray; wsathered; very
foseiliferoun; dark gray
caLcareouu clay satrix.

to ': moderat
hard; gray; weathered;
less fossiliferous, ahel.
1. generally in NSall
pieces; becoming very
argillaceous.

to a!' soft;
gray; weathered; very
argillaceous; fewer
fossils.
From 63.3' — moderately
hard; gray; weathered;
broksn shell pieces.

to moder-
ately bard; gray; weath—
ered4 vary fossiliferous
(oyster) shells; a few
pyrit. crystals; 3ome
dark gray calcareoc.
clay matrix.

64.9 to

SU,!!0N s soft;. blue
green; cal.caz,eous; contain
small pockets of a green
gray clay (0.05' x

T.1. 65.5'.

iJ I

sd

I

.1
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0.4 to 2.4 — medium to low
plasticity, medium stiff,
dry, dark brown, sandy am
gravelly.

2.4 to 3.1.— high to medi

plasticity, medium stiff.
slightly moist, black.

3.1 to 4.5 — medium to
high plasticity, medium
stiff, very dark brown,
silty.

4.5 to 6.5 — high plant.
stiff, slightly moist,
dark red brown, silty to
slightly gravelly.

6.5 to 7.7 — high plast,
very stiff, slightly
moist, reddish ysilow,
caliched, silty, slightly
sandy, gravelly.

7.7 to 10,0 — low that
grades to medium plasti-
city, very stiff, slighti
moist, yellow, very sandy
silty, calcareous.

10,0 to 15.0 — high plant.
vary stiff to stiff, slig
moist, red yellow, silty,
scattered sand sized lime
nodules.

15.0 to 50.0 — high/medium
plasticity, medium stiff
to scattered soft seams,
moist, red yellow with
yellow brown, silty and
sandy, soft sand seam at
28.7 to 29.2', some light
gray pocketa(silt), some
shells from 41 to 45'.

50.0 to 59.9 — high to
medium plasticity, stiff
to very stiff, moist,
brownish yellow and light
gray, few farriginous cia
scattered within, few
sandy lime nodules.
sand/silt seams at: 58.9
to 58.9', and 59.8 to 59.
has shaly appearance wI s

Collioss sat OSSOLETI.

(TXA5SLUC5

Ih. H..8A4C—86

STASYSO C0..U,tO
L21 July 85 23 July 85

(.a,a.g aeL.t.e, SI .I4ndSM..

* Drilling
0 to 60' — 8" auger,

set 5' csng,
60 to 65' — 4" core.

Auger refusal at 60'.

***

Water first observed
during the 24 to 25' run
on 22 July 85.

On 23 July — water at
22'.

DIILLmG i.oc
COJECT
Paluxy Aquifer Pollution Investigation
1.ocpyiø. ' ..a,.sj

IeEE?
Vt. 1n,.th 2

Is.UZEISOTV.E Or.,? *

Al — Pnrr. P1 nt Mn s(C..nern1 fly,,amf rdI. DSSLLINS ASENCY
It. MANUP*C?URCNS OEIIONATION Or OSILL

uscE -

Is. i"—•".umoc,, IAlIt.Et TSkEN4. NOSE NO. (4. —.aa ,aa.!-. .a
AL"—R 14. TOTAl. NUNU4S5. NSMEor OSILLaS

Merva
1

II. ELEVATION 55041110 SATES
I. DISEC7ION OP NOSE

n.r.c.,. ....te ____________ ON.. fl nay.
7. THIcKNESS Or OVENUuSQEN

I. OETN omuc INTO SOCK
I. TOTAl. DEPTH OP NOSE

IS. DATE HOLE

cg-q
5.1.

DEPTN LESEJIC

4

65.0

17. ELEVATION TOP op_No.(4. Q

CLASPICATICII OP NATESIAI.5(L4JJ_J
a

IS. TOTAL CONE SECOvESY 705 lOSING I
IS. SSONATUSE 07 INIPECTOS

0.0 to
0.4 to

S CONS 50* 05
NECOY. SAMPLEEAT N

4 5

0.4 — Asphalt.
59.9

CLAY

A

C

D

If

E

—

I
—1
:7

Jars

A. 0.4 to
B. 2.4 to
C. 3.1 to
D, 4.5 to
E. 6.5 to
F. 7.7 to
G. 10.0 to
H. 15.0 to
I. 20.0 to
J. 25.0. to

K. 30.0 to
L. 35.0 to
M. 40.0 to
N. 45.0 to
0. 50.0 to
P. 55.0 to

2.4
3.1
4.5
6.5
7.7.

10.0
15.0
20.0
25 • 0
30.0
35.0
40.0
45.0
50.0
55.0
59.9

tly

Its

ElM 1836 •.tviu
.icks.

HOI.E NO.



M.1.I. SA4C—86

DmI.UMG LOG I
SIVI$I0N

ctjn
IW*TALLAflOe IMICT 2t Worth lOP 2 44U

I. PSOJECT

Pal.uxy Aquifer Pollution Investigation
IS. SIZI PO YVUS OP UI?
pp. Da7uw.zL1wsT)OuIeQ,7,_

I. I.OCA1'N ('—- Ip.p.J
A(C1) IS. IIANUFAC?UUEWI OSSONAtION OF OSIU.

II. TOTAL lAO. OF 0Vfl ICISTURUCO UNOISTUSSID
SURDEJI £AIIPI.I ?AKCN

I. DRIlLING AstNC'I•

HOLE 110. (4. .n,—- — *SIS .
RA1.r_i, IS. TOTAL NUNSER CORE •OX*II. asec oc

IS. CLEVAnCIA GROUND flitS
I. DIRECTION OF I4O4.E

VE.t.CAU INGLINED ____________ OCS. P5CM VENT.

. TNICIIN(U OF OVIRSURDEN

I. DEPTh DRILLED INTO ROCK

I. 707*4. DEPTN OF HOLE

E&.EVAT'ON

ST AS?ED
IS. DATE HOLE

--

DEPTH

I

fl. ELEVATION 700 OP HOLE

CoMPLETED

II. TOTAL CORE flCOVERY FOR
II. SIGNATURE OF INSPECtOR

CLAISIF,CAnQN OP NATERIAI.5LEOUNO

C

59.9 to 62.2

HOSING

S CORE"cow.
cRY

ARGILLACEOUS LIMESTONE —
weather stained until 60.7
then an unweathered dark
gray and white, Jointed,
measive, soft shale to
hard/very hard L.S.(rock
classification), moderatel
to well cemented, oyster
shells scattered, shale
seams scattered throughout
and usually grades to marl

--

I. S

t.3'

Ls.
SL

EP4G FORM 1836MAR71 PREVIOUS EDItIONS ARE ONIOLETE

(DR_Jl5L.VCZM7
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ELEVAtIOP DEPTH LED(IO

I

I I
I I

0.4. to 2.5±
CLAY. medium to high
plasticity, stiff,
moist, brown.

2.5 to 6.ot

CLAY, low to medium
plasticity, soft,
moist • reddish—brown.

6.0 to 37.?—

CLAY. low plasticity,
soft, moist, sandy
throughout, snll hay
nodules and bleba
throughout, tan.

37.5 to 41.5

LIMESTONE. tan to
brown along basal
section, fine to
coarse grained,
argillaceous • highly
fossiliferous, badly
weathered to 39.7
fractuted, soft.

1) No free water
encountered during
augering to top of
primary. Boring
reamed at primary
prior to coring.
taped to depth—dry.

2) JARS

A) 0.0—2.5
B) 2.5—5.0
C) 5.0—6.0
D) 6.0—10.0
) 10.0—15.0
F) 15.0—20.0
G) 20.0—25.0
H) 25.0—30.0
I) 30.0—35.0
J) 35.0—37.5

Remarks.
A) Casing advanced
to top of primary
and reamed.

B) After coringj
boring bailed. 4"
PVC pipe inserted t•
depth. Hole grouted
through PVC insert
with PVC being slow.
withdrawn during
grouting.
C) Boring subsequent.
baokfilled with
cuttings.

N.I.H.. 8A4C-8'?
I DIy,$Io,,

DRILLING LOG SOUThWESTERIj
I.cr

GENERAL DYNAMICS

IN$TAU.AT1ON • EIIECT J.

FORT WORTH LOP
. $(CT1

is. u .o TYPE OP sir 8 "AUGER 4"CUk•
II. DAYDE VAflOiI siIORN (TIN —

L LOCAYIC.. (.. —
PALUXY AQUIFER INVESTIGATION II. NANu TURERE OEZGHATION OP DRiLL

PA ILING 1500
II. TOTAL HO.OF OVEN- IDISTURSED MNO.,TVaflC

sUNDER AMPLEZ TANEJi! 11 0
,• 1

I. DRILLING
USCE

& HOLE HO. (.1. Ri .—i.d HIS.!
—

8A4C—87
I. NAME OP DRILLER

BREWER 11. ELEVATiON GROUND WATER **
S. DIRECtION OP HOLE

VERTSCAI. QINCIaNSO fl4. flQj yEfly.
I I COLETCD14. DATE NO.E I 2/1/86 2/1/86

ti. ELEVATION TOP OP HOLE —— 4.9'. Z,'
ii. TOTAL GORE RECOVERY POP SONINO 100.

I. IHICWNEU OP OVERSUROEN 17.
•. DEPTH DRILLED Ilite ROCE 4 • 0 i. $IGNATURC OP INSPECTOR

) ..dgdk.S. TOTAL DEPTH OP HOLE 41.5
CLAI*IPICATION Off MATERIALS

0.0 to 0.4

ASPHALT, good conditio

S COAN SON OR •EMARKS
PECOV. SANP1.E (D.ISPE . .p I. d.p.h ESERY NO. ...Mj. .E. If

S

Ii

0.0:

10r

20

30

40.0

3) CAHTONS
c carton samples

4) DRILLING

0.0 — 37.5, 8"augerrefusal at top of
limestone.T.D.—41 51
37.5 — 41.5, 4"core

ENG FORM 1836 PREVIOUS EDITIONS ARC OSSOI.ElE.MAR71
(TRANSLUCENT)

NO I. C NO.



H.l. 14.. 8Ac-87
I CIVIIIGN

DILUNG' 0W1'HWTERN
UISTM.I.AflON I IUT
nr npmi bc 2 IIICETS

I. NOJIT
GENERAL DYNAMICS

I. LOCATION (_ —

PALUXY AQUIFER INVESTIGATION
L

USCE
4.IIOLC NO. (A. .— *..g da.!

8AZiC_87
INaNE Of ORILL

BREWER

g yy 0.
u. r
12. NANU*C?U*IWI btGN*TION Of IU.

FAILING 1500
13. TOTAL NO.0? OVIN. I"°SUNOCN UPIU TAkUN 11 0
14. ?OTM. NUNSER CORE OXC3 1
IN. ElEVATION ONOUND SAYER **I ,

VcaTIeAt. on. ?RO VENT.

Iflatta C0...LEYCO
IS. DATE NOE

I 2/1/86 2/1/86
17. ELEVATION TO* Or NOIC ——

is. ,o,a.cORE RECOVERY ?OR .oa 100%
P. TWIc*NU$ Of OVENSIINOEN 37 •
L OSPYN ORIl.I.. INTO ROC*

14. IS. SIONAYURI 0? INSPECTOR
I. TOTAl. DEPTH Of MOLE 144 -

ELEVATION

5

DEPTH

i
—.—-.—-

CLl3Il?ICAYI0N OF NATENIALS(D..II
d

% CORE.ccov.T
•

SOX CR**uPL
NO.

RENARRI
(Od$.,j — N

._-*- Ls(C..U.I*VfM

fl
-_J . U

5O

0 ..o:

'0.4

______ 8o. ____ _______________
EHG FORM 18 36 PREVIOUs COI11ONI ARE 00l.ETE

(TRANSLUCVTTI

PROJECT HOLE NO.



0,0 to 0.3,Asphalt
0.3 to

CLAI medium
plasticity, stiff.
moist, brown.

3.5 to
ClAY, medium to high
p1at1city, stiff.
moist, rust to brown.

6.5 to 8.Ot

ClAY, medium to high
plasticity, stiff,
moist, calcareous,
tan.

8.0 to 9Q±

SANp, fine to coarse
grained, loose, motst
clayey, gravelly,
calcareous, brown.

9.0 to 10.5±
SAND, fine to coarse
grai.ned, loose, moist
calcareous, tan.

10.5 to

SAND, coarse grained,
loose, moist, clayey,
gravelly, brown.

12.5 to 1L1..5

GRAVEL, fine grained,
rounded to subrounded
loose, moist, clayey.
brown.

i.Li..5 to 16.0±

CLAY, low plasticity,
soft, moist, gravell
sandy1 brown.

16.0 to 18.0

CLAY, low plasticity,
soft, moist, sandy.
rust to brown.
18.0 to 19.5
GRAVEL, coarse grains
angular, loose, moist
calcareous, clayey,
tan to brown.

1.1.14.. 8&—88

1) No free water
encountered to top
of primary. Boring
taped to 17.0'after
completion-dry.

2) JARS

A) 0.0—3.5
B) 3.5—6.5
C) 6.5—8.0
D) 8.0—9.0
) 9.0—10.5
F) 10.5—1.2.5
G) 12.5—15,0
11) 15.0—16.0
I) 16.0—18.0
J) 18.0—19.5

3) DRILLflG
0.0 — 19.5, 8"
Auger refusal at —
top of limestone. =

-Auger 5Cr*piflg on. Z
primary.. Fragments —
of primary materia
on stinger.

)mv..4eNDIILUNG ' SOUTHWESTERN
M,$TAU.ATtou

1.

pT WORTH bri
. PNOJCCT

GENERAL DYNAMICS
IA IIU MID 1'V'E Or

DATUN
L LOCATION (V_.l*.,.. EDEIN.)
PALUXY AQUIFER INVESTIGATION 2. N NUACTUREPS OEIIDNATIOM Or DRILL

FAILING IWOI. OAIU.INN •.GENC'V

USCE
-

1$. TOTAL NO. OP OVER. I IDITURSID
.4IROEN $ANP4.1$ VAIISN 11 0 -4. HOLE NO. (A. 4. — ..u.t

8&—88.
14. TOTAl.. NUNSER CORE ROXEIS. NAME OP DRILLER

BREWER IL ELEVATION eow. EATER **
S. OSIIECTION OF HOLE •TAMED 1C0N4.ITEOII. DATE HOLEEM. DES. re. uy. I 2/1/86 2/1/86

II. ELEVATION TOP or MCII —— C$/. 07. THICKNESs OP OVEUUIIUOE1 19.5 IS. TOTAL CORE RECOVERY FOR SORIN4 ——
I. DEPTH GRILLED INTO 0 •0 II. SIGNATURE OF INSEC'TOR
I. TOTAL DEPTH OF HOLE 19 • 5 g.tA.J j.

%CORE SON OR REMARKSELEVATION DEPTH LEGEND CLAIISFICATICIIOPNATERIAI.s NECOV- SAN*I.1 (D.51M.... I• NREAT NO. .... .4... U .IpIUl4..W• -. — 4 . f

I

I

S

C

D

F

'4

0.0: ______

10Q

EI4G FORM 1836 PREVIOUS EDITIONS ARE OOLETE.MAR71
(TRANS1.UCEN7

PNOJECI lOLl NO.



HI. ..A—8R
1 CIVICN

OIILUNG SOU%VESTERN PORP WORTh 2
I. PROCT

GENERAL DYNAMIcS
L LOCATION —
PALUXY AQUIFER INVESTIGATION

USCE
4. NOtE NO. (A . —

SA—88.
I. NAME Of ORItLER

BRWER

IS. UZE ANO ?Y Cc U1T8 "AUGER
F ELEVATiON UIONN (T

tL NANU#ACTUNCWS OEkGNaTION Of ONIU.

FAILING 1 500
I). TOT*4. NO. OF OVER. I

kJROEJt $ANPI.ES TAKEN I 11. 0.

RUNNER CORE SORESIS.
iS. ELEVATION SN0UNO

IAMTEOS. DIRECTION OF NOtE

yny.ca DncI.mno OES. PROM VENT. j
17. ELEVATION y0 Of ROLE

2/1/86 2/1/86
. YNICKNEMS 0? OVERSUNDIN 19 • CORE RECOVERY FOR SORING ——
L DEPTH CRILLED INTO ROCK 0 •0
I. TOTAl. DEPTH 09 HOlE 19 •

IS SIGNAtURE 0? MERE TON

i?A. A
ELEVAIION DEPTH

I
140.

CLAISIFICATION Of MATERIALS % CORE SON OR
NECOV. SAMPLE

ERY NO..
REMARKS

(DNIW4 ... —— N. Slpffi .1— •IS.. It .I4NIkI

19.
LIMESTONE, (auger
refusal on limestone,

T.D.—19.5'

0.

7

BIG FORM 1836
MAR 7t PREVIOUS LOITIOIIS ARE 00L1T1.

(TRASLUCER!

PROJECT HOLE NO.



CI.AIPICA?lON O NAYSIAL$4—
- 0,0 to 0,2, Asphalt
0. - to 3.Ot

CLAY, medium to high
plasticity, stiff.
moist, brown.

3.0 to 5.0±

CLAY, high plasticitystiff to hard, moist,
reddish-brown.

5.0 to

CLAY, low to medium
plasticity, soft,
moist, sandy, -
ca3.careous, tan.

14.0 to

GRAVEL, tine to coars.
grained, rounded to
subrounded, loose,
moist, very clayey.
tan to brown.

211,5 to 32.0±
CLAY, low plasticity.
soft, moist, gravelly
tan.

32.0 to
SAND, fine to coarse
grained, loose, dry,
clayey, gravelly, tan
to brown.

311.5 to 146.0
GRAVEL, fine to coars
grained, angular to
subangular, dense,
wet, clayey, sandy,
tan to brown.

146.0

LIMESTONE(augerraiia. on limestone)

H.I. N.. BA

NENANES
fD,ja.5 ,. ,...,

44., It .I4.Vtl,4iW

1) Free ter
encountered 3Ll..0'
below grade. 24 hou
later frée.water.
level stabilized
31.Oft. below

grade.

2) JARS
A) 0.0—3.0
B) 3.0—5.0
C? 5.0—1.0.0
D) 10.01Li..0
E) 14.0—15.0
F) 15.0—20.0
G) 20.0—211.5
H) 24.5—30.0
I) 30.0—32.0
.7> 32.0—34.5
K) 34.5—40.0
L) 40.0—46.0

3) DRILLING
0.0 — 46.0, 8"
Auger refusal at
top of limestone.
- Auger .acrapi.ngon top of -pr.mar
Fragments of pril
on stinger.

Remarks, ground wat
sample obtained for
laboratory analysis.

i'"DLUNG ' 0UT1tWTERN
NSSTAIJ.AON Mar
FORT WORTI1 I°'-l. SHEET'

I. POJUCT
GENERAL DYNAMICS

. SIZE 4M0 TY OP SIT
ii. DATUN FOU ELCYAT1OS m4aSl (T—I. LOCATION (C_—-.

PALUXY AQUIFER fESTIGAP ION 12. NANUPAC'ruNtwS os,io.A,,o.a or
FAILING 1 500

is. ¶01*1. ie. or ov- IDISTUNSED
SIjNOEN $AMPtE$ 1*11CM

2.
USCE

I. HOLE NO. (4. — 1111.4

BA—89w
0

S N11E Of DUILLEN

BREWER

II. TOTAL NUHOEA CONE NOSES
IS. II.EVA'flON ONOUNO SAlEN **

L OmECrION Or NOLI

- VflT,G*L Dtc.Nt0 DES. 95011 VERY.

P. THICKNESS OF OVC*SIIAO(N 116 •0
4. DEPTH DNIU.ED 11110 ROCK

IS. DATE HOlE

I?. ELEVATION

I

2/2/86
TOP or HOLE —— (49 35•

IS. TOTAL CONE RECOVERY ON SONINO —. %

II. SIGNATURE OF

INSPICT.L44. TOTAl.. DEPTH OF HOLE 46 •0
CIIVATI01I DEPTH LEQkNO

C

S CONE
RICOV.

ENY
C

S011 ON
SAMPlE

NO,

Is-

r

10-a

20.

40.0

0

C

p

F

14

:1

EI4G FORM 1836 PREVIOUS EOITIOi.S ARE OUSOLETE.MAR if
(TRANSLUCSNV
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1UOLENO.



(TaaasrjJcrh1

3



0.0 to 0., Asphalt
0. to 3,5:

QLAY. medium to high
plasticity, stiff.
moist, brown to black

1.5 to 7;0
CLAY, medium to high
plasticity, stiff,
moist, brown to rust.

7.0 to

CLAY, low to medium
pl.asticity, soft,
moist, sandy, tan.

18.5 to 2l.O

CLAY, high plasticity.
stiff, moist, gravell
caloereous, brown.

21.0 to 39.0
GRAVE

21..0 — 27.0
fine to coarse
greined, rounded
to subrounded,
loose, moist to
clayey, brown.

27.0 ( 39.0
fine:to coarse
grainad, angular
to subangular.
.b scattered

cobbles throughout
dense, wet, tan.

:39.0 -
LIMESTONE, (auger
refusal on limestone)

T.D.—39.0'

2) JARS

A) 0.0—3.5
B 3.5—5.0
C) 5.0—7.0
1)) 7.0—10.0) 10.0—15.0
F) 15.0—18.5
G) 18.5—21.0
K) 21.0—25.0
I) 25.0—27.0
J) 27.0—30.0
K) 30.0—35.0
L) 35.0—39.0

H.I.$.. 8A —90
I oivis,o

DLU$G LOG SOUThWESTERN
YM.AflOI I IEIT 1
P0R1 WORTh mci. ,.uis

PNOIICY

GENERAL DYNAMICS —
1. lOCATION (—dE.— —
PALUXY AQUIFER INVESTIGATI0I —

IL IZI *MO TYPE OP Ull 8 "AUGER
11. nATUN p EI.EYATON IHOWN (T —

II. NAIIUFA UER$ DIjtGNA?JON 0 ORILL
PA ILING 1500

Ii. yora.. ijo. oc OE- I•UUOEN $ANP.C$ TAkEN 12

2. OII.UN4
USCE

N0.E NO. (A. ... *.*Mffi.I
8A-90:

I. NAME OP OMII.L(*

BREWER

l. TOTA&. NUMIW COUW OXEI ——

IL ELEVATION ONOUNO WATEN ——
.. OffiEcION OP MOLE

var,caI. DINClIHUC DES •OI VEST.
ISr'*OII. DATE MOlE
I 2/3/86 2/11.186

,. ocowisuoc* 39.0
,. DEPTH DNU.I.EO INTO POCk p •

Il. ElEVATION tOP OP MOLE 7+
i.. ya,*t. CONE NECOVENY FON SOAIIIG
IL 2IGNATUPE OP NAPE ?

R. L 7LtI TOTAl. OEPII4 OP 101.f 39 •
ELEVATION

•
DEPTH

b

lEGEND

.
GLAIUIPICATION OP NATEPIALI

d

2 COPEtcov
(NY'

50k 05PtE
NO

NEHAIIPS
(D.lft. I.... dAMA'NW. •

—
U •0-

1) During augering
free water encounte
2k.Oft. below

grade. 211. hours let
static water level
taped at23.Oft.
below grade.

10

9

C

0

E

F

H

*wel 3) DRILLING
0.0 — 39.0, 8"

auger refusal at
top of limestone
-Auger scrap ing- on

primary. Fragments
of liie.a.tone-on
stinger.

Remarics i ground watt
samp).e obtained for
laboratory analysis

ENG FORM 1836 PPIVIOU$ EDIT1ONS APE OSEOLETE
j MOlE NO.

MAR it



0.0 to 0.3

ASPHALT, good conditio

0.3 toi0t
CLAY. medium .to...high

plasticity, sttZ,
rnoi8t, brown to black.

3.0 to95t
CLAY, low to medium
plasticity, soft,
moist, brown.

9.5 to 265
CLAY. low to medium
plasticity, soft,
moist, sandy with
prominent sand seams
1i.O—13., 18.0—19 0,
becoming increasingly
calcareous below 211.0'
with calcium carbonate
blabe and seams in
9ectjon, tan.

26.5 to 31.5

CLAY, high plasticity,
stiff, moist, calcareo
with numerous calcium
carbonate seams and
blebs in section, tar
to gray to rust.

31.5
LIMESTONE, (auger
refusal on limestone)

We N.. 8A—91

1) No free water
encountered to top
of primary. Boring
taped to depth—dry.

3) DRII.LING
0.0 — 31.5. 8"
Auger refusal at
top of primary.
—Auger scraping or
toz. oZ.uimat.ne.
?ragmenta of prinil
on stinger.

DuLLING LOG gnTIRsl'N
NSSTA44.ATION INEET

FOR9 WOWN4 IC" 1.
LPROJICY

GENERAL OYNAMICS
" Also lYlsE CV SIT 8"A

II. DATUM P ELEVATION IIIOXIW
L LOCATION (".... .. s.....j
PALUXY AQUIFER INY!STT(APTON IL MANUPACTU.IR, OCIIGNATION OP OPILI.

FAILING 1500
1 DRILLING AGENCY
USCE "- NO. OP OVEN- 015flSt0 .JNO.STURSED

URDEN 1ANP1.E TAKEN 0 0
4. HOLE NO. (A. a.— a... nu.i

8A—91
& NAME OP DRILLER

RPEWER

14. TOIA4. NMER CORE SOXEA
II. ELEVATION GROUNO WATER **

4. OIRECTION OP IOI.•
VEIIICAI. IlsCI.INfl — DEL ' YEN?. I S?_tO I

IS. OATS 5O4.E I2/, 86 2/Ii86
17. ELEVATION TOP OF HOSE —— /7. THICKNESS OP OVIRSUROEN •

I. O(PTN DRILLED INTO ROCK p • 0
S. TOTAL OSPIn OP NOSE 11. 5

54. TOtAL CORE RECOVERY POR SOEING
IL SIGNATURE OP INSPECT

fl,,
ELEVATION

.
DEPTH

L

LEGEND

•

CLAC'IPICATIOII OF MATERIALS(D--.
d

K CORE
EECOV.

SKY
•

NON OR
SAMPLE

NO.
REMARISS

(D,g Pd R—d..j i., f aitM

.on
2) JARS
visual jdentjfjca

0.0—

20re

30re

rr

visu 1
iden

is ua

.dent

ENGORM 1836 PREVIOUS EDITIØNS IRE OOLEII.MAP 71
(TLSNLUCEVTI

PROJECT — HOLE NO.



0.0 to 0.3
ASPHALT, good conditlo

0.3 to 2.5±

CLAY, medium to high
plasticity, stiff,
moist, brown to black.

2.5 to 5.5±

CLAY, low plasticity,
soft, moist, very
gravelly throughout,
calcareous, tan.

5.5 to 16.5±

CLAY. low to medium
plasticity, soft,
moist, sandy,.
calcareous, tan.

16.5 to 22.5

CLAY, medium plasticil
stiff, moist,
gravelly. Ca icareous
with calcium carbonat4.
nodules and blabs
in section, brown to
tan.

1) No free water
encountered to top
of primary. Boring
taped to depth—dry.

) DRILLING
0.0 — 22.5, 8"
Auger refusal at
top of limestone
primary.
-Auger adnced
into primary 1,0f
fragments of prima:
on stinger.

Note. Boring offset
approximately 10'
eat of tapa6 boat
due to traffic
conditions.

4.1.14.. 8A-2
I OlyuliON

DI$LUNG LOG SOUTHWESTERN
NS$TA4.1.ATIOII IhUt 1

POET WnRTM 1Q' 1 S$C(T1

I. P0JtCT is. hZ! MaD TYP! OP lIT 8 "AUGER

EN4.DYNAM ICS
PALUXY AQu!Ir'tSTIGATI0N

DATUM PUM tL VATI0 15055 fl —

I1 MARI$•* tlOl 09
FAILING 15001. OSILUNG AQENCY

USCE
4. UOLt MO. (A. •..ais am.

8A—92— w.
1, NAN! 09 0NIl,LCN

B REWER

II. TOTAl, $0.0? 0V15.
UUNON 1A$PI.!$ TAK(N 0

14. TOTAl. NUMR CONS 5055$ — —

SI. Ct.EVATIO4I 05041N0 SATES **
sblatCT.os o. Not! '"° ". .T*AT.D 160L5TE0

II. DATE 505.1
I 2/11/86 2/11/86

IT. £L,EVATIOII TOP OP N04.E —— '4ZOi
l. TnICI1NE o, ov.usoc,, 22 • 5
,. DSP-n. 0515.1.10 issyo NocIc 1 • 0

is. TOTAl. CONE NECOV1Y PaN 501150 ——
is. IIQNATUNI a?

,. Total, DEPTu a, sos-I 23 • 5
1l..(v*nOua

.
aspi,.

I
.50(50

•

OP M*TENSAIS(D.am&
4

%C0NE5(cov.
•

.oxasMMPt(..o
1(5*551

(0.Sd,, . l.. d.pffi .1. itI —-
—
—

2) JARS
visual identificat on

visu
iden ;.

risua.
.dent.

I.

0.0.-

1Cr

2O

30T

0_.

1 I

22.5 to 23.5
LIMESTONE, light grayfine grained, soft.

T.D.—23.5

1

040 FORM 1836 P5(V7OU1!DTIOMS AR! OSIOLETEMAR77
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0.0 'to 0.1
AsDhalt, good conditic

i to
CLAY, medium to high
plasticity1 stiff,
moist, brown to black.

1.5 to 6.ot

CLAY, high plasticity,
stiff, moist,
reddish—brown.

+.,.0 to 1•1t2

CLAY, low plasticity,
WTE, moist, very
sandy throughout,
calcareous, tan.

11.0 'to 29.2t
CLAY, medium to high
pIaeticity. stiff,
moist, slightly
gravelly, calcare ous
with calcium carbonate
blebs and nodules in
section, brown to 'tan
to rust.

29.2 to 39.Q

GRAVEL, fine to coars
grained, angulat to
subrounded • loose,
wet, clayey, sandy,tan to brown.

:39.0
LIMESTON, (auger
refusal on limestone)

S CaNt NON
N*CGV. M%.IIR( NO.. I

1) Free water level

taped at 29.2ft.
below grade.
Static water level
taped at 2'7.Oft.
below grade.

3) DRILLING
0.0 —39.0, 8"

Auger refusal at
top of limestone
primary. Auger
scraping. on. top of
primary with fragme
of primary on sting

NoteA)Boring offset
approximately 20'a't of taped
location due to
traffic conditions.

B) ground water sam
obtained for laboral
analysis.

- IWVI$I
DUJIIG' S0UHWESPF.RN

NI$ThL.A'flON uNity 1
FORT WORTh Io.iO4tCT

GENERAL DYNAMICS

.a.
.mit AlSO TVPI O•. NOT PaN IlUlI.,luuSJ

LOCAT1OMr -----.k
PALUXY AQUIFER INVESTIGATION IS. MANUPACTUUEW$ OSNATION O aNSU.

I. ONII.UIIS ASUISCY

SCE FAILING 1500
IL ?OYAI NO. OP OVtN.s,mat. AN1.DI. 101.1 NO. (A. —.

8A—93 ( a a
5. MANE 0 OSILI.01

BREWER
5. 1'OlAI NUNS CONE NONES ——
5. E CV&TIOIS ONOWSD WATER

. 001tC710N O MOLE

..c..,..to . vERy.
ISYANTED It0tttø —

'5. 2/5/86 2/5/86 —
1. 'YNSNISU$ OP CEUNOUS 39 •0
I. SEPT14 aNILLID INTO 0 0

Il. ELEVATION TOP OP MOLt

TOTAl. CONE RICSVIRT POP SONQ —
1*Tu51

I. ICTAL DiPYN OP NOl.t •

LIVAT1CSI DEPTH LEUNO

•

Cl.AJIPICATIOS 0* MATERIAI.SrJ
0.0-

NENAPK$
(O.5A• ____i

1

I

-

—,(
-

I'

rts

2) JARS

visual identificatj

L

S

isua

rj us
"Ldenl

ideni

T.D.—39.0'

• PREVIOUS EDITiONS ARE OESOI.EU.

(TL4.ffIWCVlT

PNOJECT
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HOLE NO.



•. 4. Cui.—.
I OIV0CN

DULLING LOG SOUTIWE$TERX'I
UN5T*U.A1ON I'' 1
PORP WORTh 10' 1 $NUTI

GENERAL DYNAMICS
IS. .1Zt OIlS I'YPt OP .1,8 AUGER
ii. r

L OCA?IOI(- — S..Il
- PALUXY AQUIFER INVESTIGATION NJRW1 O1GMATION OP OUIU.

FAILING 1500
OP.1IUDUI S*NPI.!S '°" 0 0

I DUILUMS
USCE

4. MOLt NO. . mi.I
8A-94

S. MMII oc

BREWER
tO. TOTAl. NUSA COSt 00011 ——

ii. tl.EVATIOII UROUNO SATIN

4. SaflCTION OP MOLt

nav.Cn. Oc.no 00. PSOS VINY.
CO.I.EYIS

IS. DAlI NOSE 2/6/86 2/6/86 -

17. II.*VATICU lOP OP N04.I —— .y-1, TNICXNIU OP OVIRSUNOUN 1 .0
IS. TdtA COSt R(COVIRY PCN 0051MG —— I

I. OIO'TN OSILI.IO INTO SOCO 1 •0 ,. o.et*usc or ins,
,. loral. o,pm OP MOLE 20 •0

C*.USPICATI0II OF MATIRIAI.3

d

0.0 to 0.5

ICONC .0005NY. SA.I. I

ASPHkLT. good conditior

NIMASSI,_ N. IIA.I—. .M.. 11
- _1 -

II.EVATIOSI Olpyll

- . b-;

10

0.5 to 11.5±

CLAY, medium to high
plasticity, stiff,
moist, brown.

11.5 to
isua
dent

1) No free water
encountered during
augering. oring
taped to depth—dry.

2) JARS

visual identificatio

3) DRILLING
0.0 — 20.0, 8'auger
refusal at top of
limestone primary.
Auger scraping on
limestone with
fragments of limest
on stinger.

Bemarksi boring
offset l2ft. due ea
of location.

CLAY, low plasticity,
soft, moist, sandy.
throughout especially
along basal section,
calcareous with small
limy nodules in sectior
tan.

19.0 to 20.0
CL&Y$R&LE, tan to
greenish-gray,
caleareous, soft.

20.0

LIMESTONE, (auger
refusal on limestone)

T.D.—20,0

-
:

ENG FORM j PREVIOUS EDITIONS ASS 00LETEMAR71
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PUOJICT MOLt NO.



0.0 to 0.5

ASPHALT, good conditio

0.5 t Li..Ot

ClAY, medium to high
plasticity, stiff,
moist1 brown.

.0 to 7.5±

CLAY, medium plasticit
stiff, moist, gravelly
calcareous with limy
nodules in section,
reddish-brown.

7.5 to 17.0±

CLAY, low plasticity.
soft, moist, sandy
throughout esec tally
along basal section,.sU limy nodules
scattered in section,
tan.
17.0 to j9.5t

fine to coarse
grained, loose, dry.
calcareous, slightly
clayey, tan.

19. to
GRAVEL, fine to coarse
grained, angular to
subrounded, looee,
dry, sandy, clayey,
tan.

22.0 to L1j0t

CLAY, low to medium
plasticity, soft to
stiff in section,
molet to wet, sandy
especially along basa]
section, calcareous
'wtthmany lime nodules
and blebs in section,
tan.

z:.0 to L4.+.O

CLAY, medium to high
plasticity, stiff,
wet, sardy, calcSreou
reddish—brown.

1) During augering
free water taped
31,Oft. below

grade.
—2+ hours later
water level taped

at 29.5ft. below
grade.

3) DRILLING
0.0 — 411..o, 8"Auger =
refusal at top of —
limestone. —
-Auger scraplng oi =
primary with fre.gme s
of limestone found. -
on stinger.

Remarkas grotnd wat.
sample obtained for
labotstory analysis

Ks*.K.. 8A—c

DLL1I ' Isouw'r
,aITAIJ.Ag,. 1

FORT WORTH cc zt PST
GENERAL DYNAMICS

w six. me TYNU OU. UT1 P VTAIl.l.IIIJ
I. LOC*TIl f — - —

PALUXY AQUIFER INVESTIGARION
I. D.LS mIi,CY

usç
I. NOSE isO. (A. — NO.1

sz. s*..JcAcy*mI, staaNA,ou. oc .u.
FAILING 1.500

53. I3CD
YANEN 0 0

i4 TOT&*. NUER C03 SO*U —

3. N( cc
3REWER SI. ELVATIOW OOUMO EATER **

1. O*ECTSCN OR NOSE

?SCM. o,.. .*o INv.
. symyR*

II. DATE lOSE 2 6 86 2767
p. TNICRMOS$ •

ii. ,,,zvAllois TOR OF NOSE —— 95
IS. TOTAl. CORE RECOVERY FOR 5055MG ——
IS. OSONATUNC OF INSPECTOR

e
I. SEPT11 DOSSl.LD WITS ROCK 0,0
P. TOTAl. DEPTh OR NOSE •

.EvATlOSl
S

DEPTh

b.
LEWIS

.
Cl.A.SI.5C.i4.rTORlALI

I
2Pt'

USY NO.
—

RENSEKI' I....
S

ii

visW
iderr

2) JARS
visual jdentjficatioi

',.

10

20

visu .1
iden ;.

ENG FORM 1836 e.tvious solnOsis aDE OOLETEMAR It
(TXA3WCER1

PROJECT lOSE NO.



H.t.$.. 8A-Q
I ØSVII*CN

DLUNG' SOuTHWESTERN
IN*TAI.ATION j MUtT 2
PORT WORTH Icc 2 s..etYi

I. P!IOJT IL CUE .NO TYPE OP UT 8AUGR

GENEA DNM.IJS —
1. t.OCA1 ION ( —----

PALUXY AQUIFER flVESTIGATI0N

!' U VAV1OM INCAN (TIM —

I. ATU.$ QATI0N OF CAIU.
I. eKLL.uC ACUHOY

USCE -
4. NO.1 NO. (A — *..d uit.!

8A-95
I. NAME OF DRILLER

BREWER

FAILING_i 00
ii. yomi. NO. OF OVER.

SUROEN SANPt.Uj TAKEN I 0 0
IC. TOTA. NUNIN CORE bEll ——

Is. I*.tvlVioN. DUNG EATER

L DIRECTION OP HOlE

vnncs. DINCLINES DES. PROs NCR?.
I S'ARTUD I CSLUTID

IL GATE HOLE
I 2/6/86 2/6/86

. TNICKNE$$ OP OVERSUNDIM • 0
I. DEPTH DRILLED INTO ROCk 0.0

*7. ELEVATION TOP OF MOLE

II. TOTAL CORE RECOVERY FOR bORING ——
II. IIONATURU OP INSPECTOR

Jg...LsI. TOTAl. DEPTH OF MOLE Li.L. •

ELEVATION

.
DEPTH' lEGEND CLAUIFICATIOII OP NATUIIIAI..$ID....

4

U CORE
AUCOV.

CRY.
bOX OR
SAMPLE

NO.I
REMARKS

(0pOs5 lRI . I... CA .4.W.5. la.. It .lp,dM
—

R.

--

LIMESTQNE.(augerrefusal on limestone)

50

so4

7oe

80 . ____ _____________
ENG FORM 1836 PREViOUS EDITIONS ARE OOLETE.

(TRANSLUCZ.Nfl

PROJECT HOLE NO.



medium to high
plasticity, stiff.
moist, brown to blaci

CLAI low plasticity
soft, moist, gravell
caloareou, brown.

6.5 to
CLAX. low plasticity
soft, moist, sandy
throughout, tan.

9.0 to 145t
CIJi!, low to medium
plasticity, soft to
stiff in section,
moist, calcareous,
gravelly throughout,
brown.

14.5 to 3j5t
CLAX, medium
plasticity, stiff,
moist, sandy
throughout, limr -

with many calcium
carbonate seams in
section, tan.

31.5 to 36.0
CLP., medium to high
plasticity, stiff,
moist to wet along
basal section,
sandy especially aloi
basal zone, calca.reu
wjth many lime nodu].
and blebs in section
reddish-brwn.

COE .OItáscov. i*i.,
IRY NO.

1) During augering
free water tapedat 35.Oft. below
grade.
— 2 hours later
water level tapedat 32.Sft. below
grade.

2) JARS

3) DRILLING
0.0 — 36.0, 8"
Auger refusal at
top of limestone
Auger scraping on
primary with
fragments of limest
found on stinger.

Remarksi ground wat.
sample obtained for
laboratory analysis

N.S.Ne. 8A.-c6

DLUNG SOUTHWESTERN
TATcN I4CIY 1

PORT WORTH Ia. 1 *MW'
I. P*OJSC?

GENERAL DYNA)ICS
. szs .o iyp a..t. *.i -u.vii

fl*,sou —--- —
PALUXY AQUIFER INVESTIGATION 11. N*7UU$ D4aONAlIaN a.

FAIlING 1500a- ..nw..o u..OalVfltO
YAkEN 0 0

IDILUNOA4INCY
USCE

I. MOLE NO. (4. .. — m. d.l—-.—
8A—96

S. NNL Of ONILLEE

BREWER
14. Y0i41. NUNO CORE UO*E3 ——

II. tl.EVA1•%CSI ONOUMO fA? **
I. DIUEC?I 0. MOLE
EETC*. D•.c,.*e .4.. .o...u.. W. DATE MOLE 2/6/86 z/6/86

7. £4.EVAT*CN Ta. OP MOlE — — 53. /3
?. TNICKNS*$ Of OVE4.UNOIM 36 •0
p. OE.ypI ONIL&.(O INTO 1.001 0 • 0
p. TOTAL D(PTN Of lOLl 36 .0

IS. TOTAL COPE PCCOV(PY fCP .4*11.4 ——
15. $lI1IA?UPE OP INSPECTOP

R.
ELEVATION Dt'TN

• b
0.

LEGINE

C

CLAISWICATION Of N1.TONI*s1

0.0 to 0.,
ASPHALT, good

(D.ISl.. e .dk .S
.4... U

condit Dfl

0.3 to

2,4 to 6.5t

1

1

visual identifiCatio:

V isul
iden

ua
iden

f

0•.

40.

6.o -. -
LIMESTONE. (auger
refusal on limestom )

T.D.—36.o'
ENG FOAM 1836 LOlol APE OUSOLETE.MAP 71
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0.0 to 0.3

ASPHALT, good conditic i

0.3 to

CLAY. low plasticity.
soft, moist, gravelly,
limy with nodules in
section. tan to brown.

k.5 to 211.5±

CLAY, low to medium
plasticity, soft,
moist, sandy throughot
ihali liiny nodules
scattered in section,

211.5 to 511.0

CLAY, medium to high
plasticity, stiff,
moist, sandy,
calcareous • reddish-
brown.

34.0 to 35.0

LIMESTONE, light gray,fine to coarse grai"e
soft.

1) No free water
encountered to
depth. several hour
later boring bridge
in 27.Oft,—dry.

3) DRILLING
0.0 — 3.0, 8"Auger
to depth. Auer
advanced into itmest

primary with fragme
of limestone on
stinger.

14.4. N.. 8A-7

DLLRIG LO SOUTN YAU.ATIcSI IWEET

FORT WORTh O, 1. INLI1I
.eocci
GENERAL DYNAMICS

1. I.OCATIOIU ('
PALUXY AQUIFER INVEST IGAT ION

is. sizs so ,v, cc si, 8'AUGER
ii. U7i P E.EYATIUU rr
IL AMUFACTImEW$ OEUSNAPIOII Of ORILL

FAILING 1500OLn A.ENC
USCE . si...to

Cl YAKEIS 0L NOI.t NO. (A. a. iad.l
8A-97

,

5. NAME Of DRlL(R

BREWER

ii. TOTAl. NUER CORE SOXES ——

IS. ELEVATION OROUNO WATER **

vnT,cA4. DES. FORS VERY.
I STAYE I COLCTSO

DATE NO.1 /7/86 2/7/86
17. ELEVATION TOP Or NOSE —— 98

TOTAl. CUNE RECOVERY PUN SOSINO
. TNCXNEU Of OVIRIURDSIS 0
I. DEPTH DRILLED INTO ROOC •0
I. TOTAL oCPm 0P loSt 35.0 ,.. seeMATuncp. NT1

LEQENO CLAisIPICATION Of MATIRIM.l 'COREA'cov. 50* OR
NO

EI.EVATION DEPTH

• b

1

REMARkS(5.Id .— dIØk .1

1

2) JA
visual identificatio

tan.

t,

visul
iden

'isua
.dent,

2'

T.D.—35.0'

3

ENG FORM
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Ike_N.. SA—98
IV4QN

DLUIISLC NSSTMJ.AflOW U4T
POR WOR'I'14 1eV 1. $NeE?5

LPU*JtCT
GENERAL DYNAMICS
L LOCATiON (" —

PALUXY AQUIFER INESTIGATI0N

IL $4 MIOTT* Cc 4T 8AU
Ii. F ELLVATI

i. NMUVACTUNWI 0IGNA?IC$ Cc ONIU..

FAILING 1500.

USCE I'gO(,tMz. IN 0. $0. (A. — *1 dd.
8A—98

I. NA$4 Cc CcILL
9REWER

14. TOTAl. NUW COIl NOU —

is. m.v*iiow 110uNe lATIN *0
I. DffiICTION Of MOLt

ICAL D.wcl.IEo . vs. COil.tT$
IS. OATE MOlE 12/7/86 2/7/86
17. ELEVAtION 7Cc or MOLE 643 4. TNKENEU OF OEISUNOEN 1. IS. TOTAl. CCII IECOVENT VON sOIiiS
••• IISNATUNU OP IW*P*CTOI

K)!
I. 0(07W 0(11.1.10 14170 NOd 3 • 0
I. TOTAL 0107W of MOLE 4 • 5

ELEVATiON

I
01*714

b

LEGENI

..
IA1..ICLAlSgrlC4I*7SR

d

I COlE
117.

lOX ON
110.I

111*1115

.Al., It .l*áI4..W

V8U
iden

0.0 to ot.a
ASP}(kLi, good conditio

0.3 to 1.5
CLAY. low plasticity,
soft. uioist, gravelly.
sandy, brown.

1.5 to 3.5
LIMESTONE, light gray,
fine to coarse grairted
arenaceous, soft.

3.5 to Li..5
CLAY-SHALE, tan to
greenish-gray,calcareous, soft.

B

1) boring taped to
1 depth-dry.

2) JARS

visual identificatil

3) DRILLI
0.0 — 4.5, 8"Augerto depth.

iemarks. boring
offset approximatel
35 ft. west on line

L0.

2oe.

JOrt

40.0
ENG FORM 1836 PREVIOUS EDITIONS ARC OOLETE.MAR71

(TNLUCIMI

ObJECT $01.1 $0.



3) DRILLING
8"Auger
limesto

ia.v.e.
DmLIJIG LOG S0tTHWTERN

ITAL*TQN 1
PORI! WORTH Ioc i*. PROJ?

GENERAL DYNAMICS
..— Ill.

•1. OCL
L lOC*T$ON

PALUXY AQUIFE1VESTIGATI0N OP

FAILING 1500
13. TOTAl. NO. OF OVER.

UROEN $AP1C$ TARIN
0

I'
USCE

4. ROlE NO C* — *-.a .a.,.I
8A—99

4. NRNC Of ORII.LEN 14. TOTAl. NUNOCA CORE POX$

-WRI.
os.. viny.

. YNsCIcisul q OVIN4UROWI 2 • 5

II. El.IVATIO$I OROUWO WATER **
I*TAATEDIS DATE HOlE I 2/7/86 2/7/86

I?. ELEVATION TOP OP MOlE —— £8
II. TOTAL CORE RECOVERY FOR IORISIG —— 1.I. CEPYW ORILLID N(TC ROCII • 5 IC. SIGNATURE OF INSPECTOR

P.p2 4J.. TOTAL DEPTh Of HOLE 4 •
ELEVATIOR o. i.,awo

.
CLASSIfICATION OP $ATIRIAI.S(D..

4

% CORENOV.iv•
OX OR

SAMPlEoI
NINARKS

(Ds4l.j OR —_ I.... aC. ii
—

iden

I

1j.) Bering taped to
depth-dry.

2) JARS

visual jden'tificatio

I

F

-

0.0 — 4.0,
refusal in..

primary.

0.0 to 0.4

____ ASPWiLT, good conditic i

—:
• 0.4to2.5

CI. iW plasticity,
soft, moist, gravelly
sandy, brown.

— 2,5 to 4.0
LIMESTONE, light grayfine to coarse graine
soft.

T.D.—4.

2OC

30

40 . _____ __________________
ENG FORM PREVIOUS EDITIONS ARC OOLETE.

(TIL4N3LIJCEM

Remarkes Boring
offset approximatel:
five feet southwest

PROJECT



0.0 to 0.11
ASPMALT, good conditic

O.11. to 11.0±

QL&X, low plasticity.
soft, moist, gravelly,
limy with nodules
in section, tan to
brown.

£1.0 to ll.5t

CLAY, Low to medium
plasticity, soft to
.tiff in zones, sandy
throughout, small lim
nodules scattered in
section, tan.

55.5 -to U.$.o
GRAVEL, fine to coarse
grained. angular to
subrounded. 1ooe,
wet, clean, tan.

11,8.0 to 52.0
14MESTONE. gray,fine to coarse
grained, argillaceouswith shale stringers
and thin seams in
section, weathered,soft.

P.D.—52.0'

1
iden;.

1) During augering
free water taped

33.Oft. below
grade.- Zhours later
static water level
taped 1 32.Oft.
below grade.

3) DRILLING
0.0 - £1.O, 8"auger
refusal at top of
limestone primary.

11.8.0 — 52.0, Li."oore

to depth.

Remarks.

A) ground eater sami
obtained for labora
analysis.
B) Casing advanced

top of primary and
'isus. .reamed.

C) After coring
boring bailed. 3".
PVC pipe inserted t
depth.ole grouted
through PVC insert
with PVC being slow
withdrawn during
grouting.
D) Boring eubsequen
backfjlj.ed with
cuttings.

E) Boring offset
approximately 7.0ft
BOUthweSt.

Ik.M.. 8A11-C-l0O

IVNOONDLUNG ' SOUTHWESTERN
I 1

FOR'f WORTH OF t
I. POISCT

GENERAL DYNAMICS
'°°'i. yi , 'C 0R

— —-
fl3cmT,u., .- — —

PALUXY AQUIFER INVESTIGATION Ii. N*NUV.CTU*I$ OFSNATICN Of ILJ..
FAILING 1500a

USCE t._ TOTAl. NO. OF jtR. •$lNSO
0I. NOI.E NO. (A. — a dd.4

8L..Ci00
L NNCOF UU. •

BREWER

a TOTM. NU CO( .O*U
II. £LCVATION OFOIJNO VATU •*

I, DIRECTION e. 104.E

NCLNSO ON. ar. I1A*TSC $ COeI.E?UO' "' 2/8/86 1 2/'/8-6
n. .i.svancs. V0 ot NOlE —— /Of IRSUROIII LI,

I. DERTIS Il.I.W INTO ROCE ,_
Ia TOT Al. CORE RECOVERY FOR ReAlMS
Ia IRNATURE Of I

I. TOTAl. OCPt'II Of NO4.C •
Al.(vATIOs

.
OZFTI( l.EQEIK

.
lAAlIF

NATONIAl.$
d

RARE*OFAMOR4k.1

su

2)

visual jdentificatioi

0.0-

lOT

0.6

30ff

.dent

IG FORM 1836 P.EVJ. cOTi0Mi ARC OIROLCTE.MAR71
(MSI.UCCE

PROJEcT 1 "Ol.( NO.



N.kN.. 8ALeC10OIv'.oDmI.UMG -
SOUThWESTERN

MIITAU.A13OSS lINEd
FORT WORTH br 2 IsEtTI

I. P*o.ar
GENERAL DYNAMXCS

L LOCAnOM (—--— —
PALUXY AQUIFER INVESTIGATION

i. ZE AND TYsE cc UITR
QAT P

ia WU9ACTUNEW OEAIGNAYION cc iLL
FAILING 1500

ii. TOTAL NO.OP OVER.
lUPOEN $ANP4.EA I 0 0

3. DRILLING A4(NI
USCE

I. 504.1 NO. (4 _ — . NN.
8A4C—10O IA. TOTAL. SUMNERCORE 50511 13 NAME OP DRILL

pp.wvR Is. EtEvATIOM GROUND WATER **
LOIRgCYIaMoVnOt.( ,. I.EI0II. DATE 504.1 I 2/8/86 2/9/86

IT. ELEVATION TOP OP 504.!
1. TNIcKNUI OP OVE50URGIN .0 is. TOTAl. CORE RECOVERY FOR RORINO
L DEPTh a5II.LcO INTO RON Ai. •0 -

I•. SIGNATURE Or INEPt T

P,PAr°2gi7LTOTALOIPTSIOPNO4.E 52.0
S4.EVATION DEPYN QE5C

• b •
CAAMP*CAYIOII OP NATERIAI.S

fD___4j1..J
1

SCORE
DECOy.' 0X ORMI.E 5A$

(DiGlj.g.—— I.. h .1--— .
I —

• I

r L

InI,.

1:

A

A-
.0 I

'H) • U.

50•

60

_____ 80.
ENG FORM1836

NAPii PREVOUA ClTION$ ARE OOLETE

(TlaLUC7
PWOJECT 5OL. SQ.



0.0 to 0.5
ASPHALT, good conditlo

0.2 to
SA, fine to coarse
grained, loose, dry,
gravelly, clayey,
brown.

1.2 to

medium to high
plasticity, stiff,
moist, brawn to

4..O to 21.Ot
CLAY, low to medium
Iiitioity, soft,
to stiff in zones.
moist, becoming
increasingly sandy
below 12.0' to depth,
calcareous with limy
nodules and blebs
noted along basal
section, tan.

+21.0 to 23,0—
GRAVEL, fine to coarse
grained, subrounded to
rounded, loose, dry,
clayey, sandy, tan.

23.0 to

low plasticity,
soft, moist, calcareo3,
tan.

35.0 to
ClAY, medium to high
plasticity, stiff, wet
calcareous with limy
seams and nodules
throughout, sandy,
reddish-brown.

44.5 to 47.5
GRAVEL, carse grained
rounded to subrounded,
loose, wet, clayey,
brown.

4 CONE •e ON NENA1
NECOV. $AUPI.I (D,41m, . ..'.... 4.1y NO 15. It. I

1) uring angeringfree water encounterat 314.Oft. below
grade.
—Static water level
taped 4t 30.5ft bLrde,

2) JARS

visual identificati

3) DRILLING

0.0 — 14.7.5, 8"augerrefusal at top o
limestone primary.

47,5 — 51,5, 1+"core
to depth.
Remarks,

reamed.

B) After coring, ho
bailed repeatedly
until nearly dry. 0
94 lb. bag of cemen
used to grout hole.
Grout extended to
0.0ft. datum below
grade.

D) ground water Sam
obtained for labora
analysis.

H.4.N.. 8A4C-101
I 01V1140N

DRjL.UMG' SOUTNWPER1f
ITAI.I.A1Ou INEIT

PORT 0RTh Icc 2 INELrI
I. PØOJECT

GENERAL DYNAMICS
IS. i,zE 440 T1P5 Of SIT
It. ATI ON S VAT1OSI ..IIIUJ

I. LOCATION (jN.,.. S,.u.,.J
PALUX'f AQUIFER ITcvEsTIATI0N

.

It NANUVATURENS OUIGNATION Of IU.
FAILING 1500

it rara,. 40.0? OVEN. I•USEO UNO4?U*UEO
SIJNOEN SANLE$ rNCEN 0 0

II. TOTAl. NUNELN CONE 4055$ 1

I. ONII..LING 4444cr
IISGE

4. HOLE NO. (A •N.. — pj.4
8A4C—10i.

I. NAME Of ONII.I.EN

BREWER II. ELEVATION MACliMO eAtEN **
S. DSNICTION OF •40L1

VflfICfl. 1J,NCLIwtO .. ._ ....
,. ,uicss.sgs eq ovsnuos 47. c

I

IS. DATE MOLE
12/11/86 2/11/86

IT. ELEVATION TOP OP HOLE ——4$ .-r
Ia. tOTAL CONE ncovcv 77 . O

1. O*PTW DNILLEO INTO 4001 .6 Ia. IIGNATUNE 0N$
1<I. TOTAL OEPIN OF HOlE ci •

ElEVATION DEPTH 1.505410 ci.AflIflCATIoii O wAT.nIaa

to.

4

4—
: ,

-4--.

'V

20

visu 1
iden

'is ua
iden

-S

A) casing advs.nced 0
top of primary and —

:30

C) Boring subsequenbackfilled with cutt n.gs.

I,

ENG PORN 1836
MAN 71

ery

PNCVIOUS EDITIONS ARE 00L5T5.
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M.i. $..oi,'4-LO1
I OlVIWiCU

DRILUNG LOG SOUThWESTERN
M*STAU.AbOM • IIIUT 2
FORT WORTh 1. 2I. PWC1

GENERAL DYNM4ICS
LOCATION(C.. —

PALUXY AQUIFER INVESTIGATION

Ia. UZE .o yp cc .sr 8AUGER .if"CORE
II. DRTU rOR ELEVATION

2. MANuFACTURUW$ OEIIGMATIOM OF DRILl.

FAILING 1500
1*. tOTAl. NO.Or OVER-

URDLk IANPI.fl TAICEN 0
.

1. OMILUNO AGENCY

USCE
4. NOtE NO (4. .., — ._.. uu.i

8A1fC-1O1I. N4C OF DRILLER

BREWER

14. TOTAl. NURSER CORE OXEI 1
II. ELEVATiON GROUND WATER

4 DIRECTIoN OP HOSE

1. THICKNESS OF OVERSURDUN 14. 7. 5

ICOMRI.ETCD
II DATE NOtE I 2/11/86 2/11/86
17. UI.EVATICII TOP OF NOtE ——

1W. TOTAL CORE RECOVERY FOR 50.5MG 77 • Q K
Ia. SIGNATURE OF INSPECTOR

(R.A .J,.ft_
I. DEPTH ORIU.tO INTO ROCK 4 • 0

1.5
ELEVATION

.
DEPTH

I
SEGENO

•

CLAUIPIC*TION OF NSf (51*1.3(D-.—
d

3 CORE
R(COV-(RY.

.ox 04
SANPLI

NO.f
REMARKS

D.411N4 l 4 I.... dpS.l
.4... U

I
'isua.
dent

4.7.5 to 51.5
LIMESTONE, brown,
fine to coarse grained,
argillaceous throughout
with many stringers and
thin seams noted,
fossiliferous, in—placefractures noted, soft.

T.D.—51.5
"is
L
04

4o

50;

60

70;t

80.

44

—

ENG PORM 1836 PREVIOUS EDITIONS ARE OOLCTEMAR71
(TZ4NSWCZN1

PROJECT HOLE MO.



0.0 to 0.2

ASPMA.LT, good oonditioL

0.2 to l.Ot

SAND. fine to coarse
thed, loose, dry,
gravelly, brown.

1.0 to 6.±

CL&, low plasticity.
soft, moist, gravelly,
calcareous, tan to
brown.

6.c to.0t
'LP..Y. low to medium
plasticity, soft to
stiff, moist to wet
along basal ction,
calcareous with limy
nodules and blabs
especially from

.oL3..o; becoming
increasingly sandy
below 39.O'to depth,

4+.0 to 60.5

CLAX, medium to high
plasticity, stiff to
hard, in zones, wet,
calcareous • reddish—
brown.

60.5 to 6:Z
LXMESTONE

6o.S — 61., brown,
fine to coarse
grained. strongly
argillaceous ,highly
fossiliferous .soft.

61.4 — 61.8, tan,
fine to coarse
grained • arenaceous,
moderately hard.

1) During augeringfree water eflCOllfltE

35.0ft. below grac
Static water level
taped at 34.Oft. bei
grade.

3) DRILLING
0.0 — 60.5, 8'augeirefusal at top of

limestone primary.

60.5 — 61.0, 77/8
rock bit.

61.0 _80 •a, 4"core
to depth.

Remarks,
A) Cuing advanced t
top of primary and

reamed.
.B)Rock bit advanced
into primary and, hol
surged.

C) After coring, ho;
bailed repeatedly ui
nearly dry. Two 9fl
bags of cement used
to grout hole. Grow
extended to
approximately 55 .Ofl
datum below grade.
Casing subsequently
withdrawn.

F) Boring offset
seven feet due west =

TOIVIOu
DmLUMG LOG ! S0IITHWESTRN

PNOJECT

GENERAL DYNA.M ICS

fM$TAl.ATt - IistT 1
FORT W0RTJ [o. 2 IHWI
SEE .o,ypt OP 8"AUGER .M.CQR.

II. OAT P ELEVATION WR ——'
L LOCA71OI (C..,.. —

PALUXY AQUIFER INVESTIGATION $2. UAMUPACTUNENI DISONATIOM OP DMIU.

FAILING 1500
IA. TOTAL NO, OP OVER. IO•lTINDED

URD(II $AMP'..U 1ARN 0 0

arnuo
4, NOI.E PlO. (A. .. *Mj H,i.I

8A11.C-102S

-

BREWER
'

II. TOTAl. NUMSE CONE SONEI 1
IL £I.EVATIOII ONOUND SATIN **

S. DIRECTION OP HOLE

CINCI.JNIO 015. flI VERY.

I. ?NICXNEU OP ONSUNOI 6o.
I. DEPTH DRILLED INTO fl__- 11j____________
I. TOTAL DEPTH OP lOLl • O

STASTID ICoILITED
IS. DATE MOLE 2/12/86 24'./86
IT. ELEVATION TOP OPMOLE —. 2.2..,
Il. lOT Al, CONE RECOVERY PON S0NINS 86
IS, SISMATUNE OP INS4IJCTON /

K. i'?. $4,,g7;•,
Il.EVATICN

.
DEPTH

b

LEGEND

•
CLAUIFICATION OF NATINIALE(D--—

d

A CONE 50*
RECOV-

IRY.
OS

$ANPI.E
HQ

REMARKS
D.EsM I 1*5.. d.$R .f.'.sONPd. .... U .i*W11*.

—*4 — I

.. ii
yw

2) JARS
visual identificati •

IrisuE
Id ni

isu
ideni

).0 —

0.

30-

r

5,

Sil
•

61.8 — 62,4, gray,
fine grained,slightl
argillaceous ,well
cemented, hard.

EI4G FORM 8 36 PREVIOUS LOIflOlIS ARC OOLETCSMAR71
(TP.AI4SWCVVI)

D) Boring backfillec :
with cuttings.

E) Ground water sami -e
obtained for analys i,..

PROJECT
- -

1HOLCMO.



H.l. N...i n
IIIICNDLUMG LOS__I_S0UTW.VTERN

MmJ..AflO4s SHEET 2
P•'lWP WORTM l. 2 sums

ZEO?CVT8AUGER,LC R
ERAL DYI4AMICSI. lION (— —

I I. OPT F r.EVAT)oU WUJI (J — J

PAUFXY AQUIFER INVESTIGATION IL MANUFACTUNEWI CESIONAIION OP ONlU..

FAILING 10O3. ONILUNG AGENCY

USCE II. 1OTA. NO. OP OVIR- OSTUNUED I UNOSTUNSED
SUNOEN SAMPlES *5CM o 0

4. TOTAL NUMSE* CONE 05E$ 3

4. MOLt NO. (A. •.— *4 H*S.I
8A4C-1O2

U. NAME OP ORIUCN

Rw!fi IL El.tV*TI04* GROJNO MATER
U. DIREcTioN oc 04.C

*TCM. OICLO.O SE•.
STARTED 1C0L1150

14. DATE NOI.I 2/12/86 2/1JI./R6
. 1NICkNES$ OP OVERUIJEOUI 60 •
U OEPTN DRILLED INTO ROCE 1 •
I. 101*1. DEPTH OF MOlE 80.0

t. ELEVATION TOP 0? IIOLE ——

IL laras. CORE RECOVERY P00 1001MG
IL SIGNATURE IHSerçloR

R
EI.LYATION

.
DEPTH LEGEND G1.ASI?ICfT_tOP_0? MAtERIALSeJi. d

% GORE
RICOV.

EAT
ION 00
$AI,Pl.1

NO.

RENAMEs
(D.UIa. .M.A IR A.IN4IO. .. IS .&d.WSM

62.L to 63,1
SRtLE, dark brown,
laminated. arenaceous,
8Oft.

3,i to 66.5

SAND, fine grained,
weakly c*m*nted,
silty, calca.reous
throughout, light gray

1

66.5 to 77.6

SHALE, dark
very thinly
arenaceous,

77.6 to 80.0

brown,
bedded,
soft.

I

SAND, fine grained.
with coarse grained
sands noted, weakly
cemented throughout,
coarse grathed
unoemanted zones
throughout, silty,
very soft.

T.D.—80.0'

50 .O.

10.

-
ENG FORM 18 36 PREVIOUSMAR it

v: SW
iden

8

I

2.

3

1.
0.0

A-

5.,

71.5W

I.0

L
04

L
0.0

LOTIONS ARE OPIOLAIC.

(TRAMStUCEtW1

PROJECT



0.0 to 0.5.

ASPHALT, good conditio

0.5 to

SAND, fine to coarse
grained, loose, dry,
gravelly, brown.

1.5 to 3.0±

CLAY. low plasticity,
soft, inoist,calcareous
sandy, gravelly, tan
to brown.

3.0 to io.6t

CLAY, medium to high
plasticity, stiff,
moist, sandy, grave1l
calcarsous with limy
nodules and, seams
in section, reddish—
brown.

10.6 to 27.0*

CLAY, low plasticity,
soft, moist, sandy
titraughout with a
strong sand fraction
noted ' 21.o225.Q:
gravels 'noted 24,0'to
26.0; ealcareous,
tan.

27.0 to 33.0±

CLAY, medium to high
plasticity, stiff,
moist, calcareous
with limy nodules and
blobs in section,
reddish-brown.

33.0 to 57...o
CLAY, low plasticity,
soft, moist, sandy
throughout, calcareous
tan.

H.I.H..

1) During augering
free water measured
35.0 ft. below

grade. Static water
level taped at 36.j
below grade.

3) DRILLING
0.0 — 57.0, 8"auger

57.0 — 65.0, "core
to depth.

Remarks,
A) Casing advanced

to top Of primary;
boring surged.

B) After coring, ho
bailed repeatedly
until nearly dry.9 lb bag of cement
used to grout hole.
Grout extended at 1
5 feet above primar
contact. Casing
subsequently withdr

C) Boring subsequen
backfilled with
cuttings.

D) Eorizi offset
approximately 3 ft.
west.

OUYlICu
DLLING' SOUTHWESTEEN

,. e*oec,'
GENERAL DYNAMICS

ETM.1.AII0U IISECT J.

FORT WORTH 2 s.uii
is. SIZE Mo 1' a? 1T 8"AUGR. 4QR
ii. OAT F VETIOR INI rT —

L. LOCAT1OSI VC..... .
PALUXY AQUIFER INVESTIGATION

.

12. NANU?*cTUREWI QCS&GNATIOSS 0? ONSU.

FAILING 1500
II. tOTAL NO.0? OVEN- OUTUESED UWOIITUASCO

UIIROUS $AtLI TAkEN

1. OAIILINS

USCF
4, n01X NO. (A. .1—., *... 1W.!

8A4C-103
I. MANE 09 CEII.I.EN

BREWER

14. TOTAl. UMU COE( NONES 1
IS. ELEVATION QEOUNO WATER **

S. OIEECTIOII 0? MOLt ., !SARTEN. OATE MOLE 12/18/86 2/19/86

, 1$IICICNUI 0? OVENSUNOEN 57. 0
I?. ElEVATION 109 0? HOLE 6..4
s. TOTAL CONE RECOVERY .a goRING 70. 0

I. SETN CEILLED INTO ROCk 8.0 1$. SIONATIJUC OP INSPECTOR. iL.L .I. lOYAL OEPTH 0? HOLE 65.0
ELEVATION OEPYN LEGEND

b •
cI..SII..carIoN 0? % CORE SON CE

RZCOV- SAMPlE
tRY NO

I__

RENARSII(D.U , .l.... dSIA.
AN.. U

—

1

2) JARS

visual identjficatio:

- :31

—-

E

.st

E1.

visut
ideni

isua
dent

0.0-.

10?

204

30-.

4o.
ENG FORM 1036 P.CvlouS EDITiONS ARE OS2OI,E1C.MAR71

(TRANSLVCENTI
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$..N.. 8AC—103
I OVI$*OWomwwG' SOUcpN INALLATIOM I EET

FORT WORTH 2 i.ws,. oict
GENERAL DYNAMICS

ie. iiz. *,.e'v.t oc .Iv8NAUGER,4CORn. ruu , cvio.i .o.i. (lu —
,

IL N*NUP5UNEI DIIONAt,ON 09 OIU.
FAILING 1500

II. TOTAL NO.09 09t. QISTURSED IJND.ITUESCO
SUROEN SANLIS TAEEN 0.

1. LOCATIOS (C..M....
PALUXY AQUIFER INVESTIGATION
3.O•LLINOA4ENCY

USCE
I. HOLE NO. (A. — *.i Ul.[

8A4C-103
S. NAME 09 DRILLER

BREWER

14. TOTAl. NU(W CORE SOZES 1
' ELEVATION EROUJID SAYER **

• ernec,sow or wo..t
static.... Drnci....co eta. .aos. VEnT.

STARTEC )COMPLEYD14. DATE MOLE 2/18/86 I 2/19/ad
. THICKNESS 09 OVERSUROEN 57 .0

17. £I.CVATIOIS TO# 09 HOlE

IS. TOTAL GORE RECOVERy 900 50*1MG 70. 0.I. 0(9TH ORII.I.ED INTO ROCK 8.0 II. sIoNAun or INSPECTORJI. TOTAL DEPTH 09 MOLE 65.0
ELEVATION DEPTN LEOENO CLAI?ICATION OP MATERIALS(D %CDRENV-

.
SONaR
SAMPLE

I

REMARKS(D.1M ._ — d.h.(.._. I,
S

S
'0

U
40 •6

50.e-

.1

57.Oto 60.5

QLAY-SHALE, tan to
greenish—gray,
calcareous. soft.

60.5 to 61.6
LIMESTONE, tan to gray
fine to coarse grained
areriaceous, weathered,
siliceous zones noted
in section. fossilifer
moderately hard.

61.6 to 62.4

SHALE, dark brown.
laminated, arenaceous,
soft.

62.4 to 65.0

SAND, fIne grained,
weakly cemented
throughout, calcareous
very silty, becoming
strongly argillaceous
below 63.8' to depth,
light gray to brown
along basal section.

T.D.—65.0'

visu
iden

4

us

57.0

I.
LO
59.0

61.0

0.0

(.5.0

o .e

70i

0.0
E40 FORM 1836 PREVIOUS EDITIONS ARE OSSOLETE.MAR It

rrrSANsg.uc,N,

MOLE NO.



0.0 to 0.5

ASPHALT, good conditic

0.5 to 25±
SAND, fine to coarse
grained, loose, dry,
gravelly, brown.

2.5 to 35.7
CLAY. low plasticity
to medium plasticity.
soft, moist to wet
along basal zone,
calcareous with limy
nodules and blabs in
section, sandy with
strong sand fractions
12.oL1M..5: 16.01.18.0
tan.

35.7 to U.O.7

Lp(TONE...light grayfine to coarse graine
prominent fracture
noted p6.7;
siliceous, highly
fossiliferous in
section. moderately
hard.

T.D.L4.0.7'

1) During.augering
free water encOunte
31.5ft. below gradStatic water level
taped .' 30.1'.t bel3
grade.

2) JARS
visual identjficatio

3) DRILLING

0.0 — 35.7, 8"auger
refusal at top of
limestone.

35,7 — L4.7,
to depth.

Remarks

surged.

B) After coring, hol
bailed repeatedly
until nearly dry. C
91.lb. bag of cement
used to grout hole.
Grout extended to
at least 5 ft. abo
primary contact.
Casing subsequently
withdrawn.

C) Boring subsequent
backfilled with
cuttings.

West.
E) ground Water earn;
Obtained for labora
analysj5.

PROJECT 4OLE I•O.

H.I. N..c—i fl4
I lVIOMDIILU$ S0U'PHWPERN

INETM.I.ATION I SHEET 1.

PORT WORTH o,1. INStIl
I. PUiECT

GENERAL DYNAMICS
IS. SIZE AND TIPS OP ..T8 "AUGERi. oru. PON ULLVATIOII u.oww c... —

I. LOCATION (C_
PALUXY AQUIFER INVESTIGATION ia wupAcTu,.E.s D(SIGNATIII oc iu.

FAILING 1500
It TOTAl. NO. o. Dvi, IDstO uw0fl0RS50

SURDEM SAMPlES TAKEN
0

I. ORIt.UNO ANENcY
USCE

4. N04.E NO. (A. . —
8A4.C-1.04

I. NAME OP ONII.LEA

BREWER

IS. TOTAl. NUNUEN CONE NOSES 1
I,. ti.sv&Tios aNOUNO NATER **

S. DIRECTION op •øtt

DES. MEN?.
I SYANTED I c0.eEYCO

15. DATE HOLE
I 2/20/86 2/20/86

IT. ELEVATION TOP OF HOLE —— 2.7. THICXNE$$ OF OVERIUROEN 3 • 7 IS. TOTAL CONE RECOVERY FOR UCRING
I. DEPIN ILIAD ill,. ROcK 5.0 II. SIGNATURE OF INSPECTOR
I. TOTAL DEPTH OP HOLE 0 .7 — p.R. ,4,l
ILEVATION DEPTH LEGEND CLAeP1CATIOM OP NATENIAI.S K CORE aol OR REMARKS

1._I_I NCCOV. SAMPLE (D.Mja, •a
ENY NO. nS4.4. fl., U .ies(Ma.S• I I • .__,_0.0-

10.

:

L

2r

risua
dent

risua L

.dent

I

3

A) Casing advanced t
top of primary; bor

r

rI.

940 FORM 1836 PREVIOUS EDITIONS ARE OSSOLETE.MAR 71
(TEANSLUCSNfl

0) Boring offset 11. 1

ory



0.0 to 0.6
ASPHALT, good ccnditio

0.6 to 2.4±

SAND, fine to coarse
grairied, loose, dry,
gravelly, brown.

2.4 to 54.Q±

CLAY, low 'to medium

plasticity, sort. to
stiff at depth, moist
to wet at depth,
calcareous with limy
nodules and seams in
section, sandy
throughout especially
11 0L14.0 19.0'—25.0'
iiht gravels noted
Ls3.o&k4.o tan.

54.0 to 57.0

CLAY, medium to high
plasticity, stiff,
wet, calcareous,
slightly graveLly,
reddish—brown.

57.0

LINEST0N,(auger
refusal on top of
limestone).

1) During augering
free water encounte.

36.Oft. below
grade.Static water level
taped 34.5ft.
below grade.

2) JARS

visual. iden'tificatio. E

3) DRILLING
0.0 — 57.0, 8"auger
refusal at top Of
limestone primary.
Fragments of limest
noted on stinger.

0.' t._ LJfl. d
louvislo"

DRILLING LOG
I SOUTHWESTERN

,v$?A.A11ol IINICT 1
FORT WORTH Io'Z. SHuTS.. .oci

GENERAL DYNAMICS
,,. ,..o vrt op .u 8AIJGR
,.. o*'ru r u snow ,.Iouw — —

IS. UPAC'TURENS DEslONATIOuS OP OU.
FAILING 1500

IL TOTAL NO. OP OVER. I
SUNOEN SAUPLIS TAICIN t 0 0

L LOCATIØM (CdM....
PALUXY AQUIFER INVESTIGATION

I. bRuLUNe
USCE

4. 1401.1 NO. (A. .. *.i Hd•
8k—105

I. NAME OF 0511.1.15
BREWER

II. TOT.l. NUMSER COR( 50*11 ——
*1. 1I.CVA?ION GROUND SATES **

S. DIRCCTIOII OF MOLE

WnTICAS QINCLINEO •... ,,. ..,. 4UDII. DATE 1101.1 2/21/86 2/2t/86
IT. ELCVATIQN TOP OP HOLE —— ,4?7. YNICXNEUOP OVIR•URDEN 57.0

I. DEPTH DRILLED INTO ROCK 0 •0
IS. TOTAL CORE RECOVERY FOR lOSING —— S
IS. I6UNATURE OP NIPECTOS

P. P. A L.CILtLS. TOTAL DEPTH OP MOLt 57.0
ELEVATION

S

OIP1N

I
LEGEND

.
ci.*uu,,cA'no.. OP MATERIAI.S(D

- I
% CORE 5011
sECOV.

157.
05

SAMPlE
NO.

REMARSI
D.g$,1 144S. dupSil i.4.. ii. —

rjsua
.dent

risua
Ldent

I
—

3
—

U •Q

10

20

30..

40.0-

T.D.—57.0'

E146 FORM 36 PREVIOUS EDITIONS ARE OOLtE.MAR TI
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0.0 to 0.7

ASPMALT.good condition

0.7 to 1.8±

SANp, fine to coarse
giäIned, loose, dry,
clayey, brown.

1.8 to 8.0±

CLAY. low to medium
plasticity, soft, ioi
slightly gravelly,
calcareous, tan to
brown.

8.0 to 10.5±

SAND, fine to coarse
grained, loose, moist,
very clayay throughout
calcareous, tan.

10.5 to 14.0±

CLAY, low plasticity,
soft, moist, very
sandy throughout,
calcareous, tan.

14.0 to 16.5±

SAND, fine to coarse
grained, loose, moist,
very clayey throughout
calcareous, tan.

16.5 to 44.0±

CLAY, low to medium
plasticity, soft 'to
stiff along basal zone
calcareous with limy
seams and nodules
throughout • sandy,
graveL. seam noted

27.0L28.0 tan.
U4.o to 52.0±

CLAY, medium to high
plasticity, stiff,
wet, calcareous with
limy seams and nodules
throughout • reddish—
brown.

1) During augering
free water neasure
at 35.Oft below
grade.

— static water leve.
taped at 33.5 ft.
below grade.

3) DRILLING
0.0 — 61.0. 8"auger
refusal at top of
limestone • Fragrent
of limestone noted
on stinger.

N.i.H.. a,—io6

IDISLLIIG LOG SOUTHWESTERN
NIETMJ.ATION I ICIT 1
FORT WORTH bc 2 slatE's

*. PUOJUCT

GENERAL DY?ANICS
. iy oc sir
I'. en r t'.LVAflaU —

L LOCAT1OM (' — —
PALUXY AQUIFER INVESTIGATION Is. NMUPACTU5.$ DNATI OP ILL

FAILING 1500st__ne Ias. yeisa.
PUNOEM

i. Olau.uu. A..cy
USCE

I. NOL NO. (4 — *. NOel
I 8A-io6

LUSMEOP

BREWER

II. TOTAl. NUNStE CORE NOIU ——
II. YATION OSOUND SATES

I.DISICT1CM OP M0

.oflcA Ockste SES nUN VEST.

I. THICENW a. oEssiisoa 61 • 0

IsT*atlS ICOLETEOe oyi HOE
3/4/86

II. ILLVAT*CS* T0 OP NO.5 —— 2..
,• sscoyESy FOR sosis — — SI. DEPTH CUII.LEO UMTO RO 0 • 0 is. sigisatust o. INSPECTOR

I. TOTAL DEPTH OF HOLE 61 .0 R.
lI.IVATIOR OSPYN LEGEMI CI.AlSlIrK1iOPiUI4Al

I sax OR REMARKS
SAMPLE (D.gl&g . I....Y NO. —--- .Al.. H•5NtM.• b •. • —

'I

2) JARS

visual Identificati

o •

lOr

2O

view 1
iden

visu 1
iden

ENG FORM 1836 ssviaus fOl1ONS ARE OSIOLETE.MAR 7t
(TSANSLUCEN7

PROJECT
1U0LE NO.



H.. ISs. PA ...1 r4

DII.UIIG ' SOUTKtVESTERX4
tTM.L* I1tE1' ,
PORP WORPH Icc 2 'i's'S

PNoJT
GENERAL DYNMIICS '.. . .y1iau s&u t1

Ii. NMISYACTIUN5 ONONATION Cc IU.
FAILING 3.500

ii. oyi. NO. or ovia.
SUNNOII5AI.5 TAKIN p

I. LOCAflON ( —
PALUXY AQUIFER INVESTIGATION

USCE
-

I. N04.E NO. (A. — — .lN.I
8A—106

S. NK Or ULLEN
BREWER

IA. TOTAL NUNSCA CONK UoXUI
$1. ILCYATION NOCUND SATIN **

I oa.cno,. — ..o..u
.U.vlcA 055. P5CM YSKY.

,. TNICKNEUOc OVINDU*OSN 61.0

I ""° I COLST•OII. DATINOLA 13/'4186
17. ELKYATION TOP OP NOLK ——

IS. TOTAL CONE RECOVENY P05 SCAtIlS —— a

4 .r-. ttiD
I. DEPTH DEILI.SK NITO SOCK 0 • 0
I. TOTAL DEPTH OP NO4.I 61. • 0

ELEVATION

S

DIPYI LINENC

•

CLAISIPSCATIOM OP NA1IRIAI.S
4D__J_J

.
CCS

.
I NIMASKI(P.5A,. .. .NI 1.a d.ffi .4

—. Is— S —

2.0 to 61..0
CLAYS, medium to high- plasticity, stiff, =
wet, calcareous, sandy isua. —

= iden

— 61.0 -•

LIMESTONE,(auger
=

— refusal at top of
limestone).

50—i
—

T.D.—61.0

risuaL
— Ldenl. —

6o..

70..Q-
-

80.0-
=

ENG FORM 1836 erv,oui coIliØsIs *ss ossoi..rs. 0L5 NO.
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0.0 to 0.6

0.6 to j4t
SAND, fine to coarse
grained, loose, moist.
clayey, brown.

CLAY, low plasticity,
soft1 moist, sandy,
calcareous, tan.

6.5 to 9.0

GRAVEL, fine grained,
angular to subangular,
loose, moist, clayey,
very sandy, calcareous
tan.
9.0 to 13.0±

CLAY, low plasticity,
soft, moist, very
sandy throughout,
calcareous, tan.

fine grained,
loose, moist, very
clayey throughout,
calcareous, tan.

15.5 to 4S.Ot

ClAY, low to medium
plasticity, soft to
stiff at depth, moist
to wet along basal
zone, calcareous with
].imy nodules and bleb
in section especially
below 30.0 sandy
especially along topmc
8ection, tan.

ClAY, medium to high
plasticity, stiff.
wet, calcareous with
limy nodules and bleb
throughout, reddish-
brown.

% COAt sox OA
RUGOY. SANPLIIV NO.I i

IW.N.. 8A—107__

1) During augerjngfree water encounte
36.Oft. below

grade.
—Static water level
taped at 34.5ft.
below grade.

3) DRILLING
0.0 — 61.o, 8auger
refusal with auger
scraping at top of
limestone • Fragment
of limestone noted
on stinger.

iOSZLUlI LOC soWrHwEs'rERT4 I1PORT WORTh OP 1. INStil
LPAO.àtC?

GENERAL DYNAMICS
I, LOCATION —
.PALUXY AQUIFER INVESTIGATION

Is. 121 MID TYPI OP SIT 8 AUG1.R
II. DAT1 F UI.EYATIQU IOPII ( —

2. 1ANUVACTUNINI QIUONATIOA OP CAII.1.

FAILING 1500
II. TOTAL 50. 0? ov,a. I .,m.co I

TAKEN
- —

II. TOTAL IIIJNSEN CONE NONES ——

I. DNII.UIID ASENCY
USCE

I. .ENO.M..,. — *.N1 .,d.I
aA—107

L NASI OP ONILLEN

BREWER Is ELEVATION s.o.mo SATIN *0
I. OINECTIOII or NOLI

15TAflE0
I c..s'co

VENTICAI.
VENT. Is. OATE aWLS v'5/86 3/5/86

1. TNICKN(U OP OVIiNDEN 61 •o
IT. It.IVATICII TOP OP lOLL ——47 37

2I. OCPTN ONIU.W INTO NOcK
IS. TOTAL CONE RECOVINT PON SONINS

0.0
I. TOTAL DEPyN 09 soc 61 •

Is.
1SNATUNEflF

ELEVATION

a
LEQENCSEPT11

b
0.

CLAIPICATSOU OP ATI1IALI NENANKS

ASPHALT, good conditio.

1.Ll. tQ 6.51

1.0

visual identificati n

20
13.0 to

visu 1
iden

vjsu .1
jden;.

r

5.0 to 61.0

40
£HG ORM336

MAN 71 PREVIOUS EDITIONS ANt OSOLETE.
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(3.MSUCM1



I OIV*1ON
DlILLIbG' OU'PHWESPERN

YAA0, 1
FORD WORTH 1oe 2. uiir?s

. POJtC
GENERAL DYNAMICS

IS. lilt hO YYt OY SIT
II. OIUMP ONL -

L LOCATICI (C. —
PALUXY AQUIFER INVESTIGATION tL MANUACTUl!Wl QIliSNAtIOSI OF ORIU.

FAILING 1500
$1. TOTAL NO. OF OVLA-

JIIOIN IAMt.ES TAKEN 0

3. OnII.UN$ AGtNCY
USCE

4. Neil NO. (A. .s.. —*.a. u.t.!
SA—108 .II. TOTAL NUNS CONE SOXtU ——i. NAN. or amu.c*

BREWER
IS. ElEVATION ONOUNO lATER **

S. DIRECTION or to..,
oat. FU VENT.

rANTED IC0*IPl.ETEON. DAlE HOLE 13/6/86 3/6/86
. TNICKNEII 0? OVENSUSOEN •0

17. ELEVATION lOP OP NOI..E

IS. TOTAL CONE RECOVERY FOR 10*1*10 ——
I. DEPTH ORII.L(O INTO 10CC 0 •0 II. SIGNATURE OF N$PICTOR.Q. TOTAl. DEPTH OP HOLE Z.8 • 0

titv*iia.,
a a

CLAISIPICATION OF NA?ERIAIJrD..__
I

% caRl tOE
NCCOV.tat.

Oil
AMPlE

No.
.__,_

RIMANKS(D.gii.. — i.... d.3 .1—.nq. a... as .4.Sa.aS
p —1

1) During augering
free water measured
at 37.Oft. below :
grade. -
—Static water level L.
taped at 3I.0ft 2
below grade.

2) JARS

visual jdentificatii rr

3) DRILLING
0.0 — 8.0, 8auger
refusal witt auger
scraping at top of
limestone. Franent
of limestone noted
on stinger.

1
.

1

0.0

10r€

30

v.is u
jden

visuE
ideni

0.0 to 0.6

ASPHALT, good conditio

0.6 to 2.5

SAND, fine to coarse
grained. loose, dry,
clayey, brown.

2. Ste

GRAY L..,rine to .coars
gmined, angular to
subangu].ar, loose to
medium dense, moist,
clayey, sandy, tan.

9.5 to 12.5±

SAND, fine grained,
loose, moist, clayey.
calcareous, tan.

12.5 to

CLAY. low to medium
plasticity, soft to
stiff, moist, sandy,
tan.

17.5 to 19.0

SAND, fine grained,
loose, moist, very
clayey, tan.

19.0 to

CLAY. low to medium
plasticity, soft to
stiff,dv. tan.
21.0 to

SAND, fine grained,
loose, moist, clayey,
slightly gravelly,tan.
23.5 to Ll.8.Ot

GLAY. medium to high
plasticity, stiff,
moist to wet along
basal section,
calcareous with limy
nodules and blebs in
section, tan.

EI4G PORM 1836 PRtVIOUS 1110*15 ARE OSSOLETE.MAR71
rTp_.t.StUCIM7,

PROJECT - *101.150.



On__#t_..,_
IosvIuOu

DLL1NC LOG ISOUTRWTERN
IIETMJ.A'flON IIIICCT

pp WORTi bc 2
I. P*OECT

GENERAL DYNAMICS —
1. LOCATION —

PALUXY AQUIFER INVESTIGATION —

IS. IIZC amD TYPS OP SIT
'I.

IL NAMUPACTURER$ OUIMATION OP ORILL

FAILING 1500
ii. ,o,*t. NO. or Ov(N. O.TiR•(D

UUNOIM SAMPLES TAkISI 0

1. DRILUNO
USCE

4. MOtE NO. . .. . ua.!
BA-108

S. RARE OP ORILI.E* IS. TOTN. NuRSER CORE SORES — —

RRWRR II. ELEVATION GROUND SATIN **
I. DIRECTION OP MOLE -

CINC1.1h1 DES.

STARTED I COSSLSTEO
II. DATE NOtE 3/6/86 3/6/86
17. EI.*VAYICN TOP OP MOLE

. TIIICKNEIS OP OVERSuROEN 4.8 • IS. TOTAL CORE RECOVERY P05 SORING
L DEPTh DRILLED INTO ROCK 0 •0 IS. SIGNATURE O, INIPE TON
I. TOTAL OEPTW OP MOLE 4.8 • 0 ?S jt A LCLt ff1

%CORE 0*CR REMARKS
ELEVATION (py LEGEND CLAISIFICATIOII op MATERIALS RECQY. SAMPlE —— M.. Aao. *... u .iiiu.

— b • d • I —

4.8 •0
LIMESTONE.( auger
refueal at top of
limestone).

T.IJ.—4.8.0

I
tisua
ident.

50

60...I

7Q.I

80.f
ENG FORM 18 36 PREVIOUS EDITiONS ARE OUSOLETE.MAR 71
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H.l.14.
I VI$iO

DUILUIIG LOG SOUPHWSTERN
N$TM..A1vOu I 4(4T
FORT WORTH be 2. ('ti

$ PNO•jtCtGJ DYAMICL LO ATIOlI —
PA.LUXY &UIPER INVESTIGATION

. 1121 NO TY oc mi 4"FISHTAIL
II DATI F r.I —

IL NANUPACTUNINS o1NAToi of of su.
FAILING 1.500It TOTAl. NO. Or OVEN. O$TUIIS1O

UUNO(N EANPLEE TAkIN 0 0

'- ,..u,c'r
USCE

4.1404.1 NO. (A. .— *..m dd.— ' AF—109 4. TOTAl. NUNS( CONI ROXEI ——N. NAME OF ONII.LER

N.TIONOPNOl.E
vnv.c... Iwcuo.eo n. .ac vu,.

IN. ELEVATION ONOUNO EATEN **
IITAATD PItTED

IS. DATE $04.1 3/6/86 i 3/6/86
I. YNICKNUS Of OVINIUNOIN 47

fl. 1I.EVATSOW TOP OP 1404.1 — cb47 24
IS. TOTAl. CONE NICOVENY CON SONING

. DEPTH ONULLED INTO SOCK 2 • 0 Ii. sie...ius OP INIPECTON
U. TOTAL DEPTH Of 1401.1 LC

1I.LVATION

•
DEPTH

b
LIQINO C4.AIPICATIOI4 Of NATENIALI(O..N,i.l

4

% CONE 502 ON
SICOV. SASPLItNT NO.

•

NEPA$
(D,MiU. 4 4* 4 d...A .I,

0.0 to 0.5
ASPHLT,good conditlo i

0.5 'to 2.Ot
SAND. fine to coarse
grained. loose.
clayey, brown.

+2.0 to 35.0—

ClAY. low to medium
plasticity, soft,
sandy. calcareous.
tan( logged by cutting )

35.0 to 47,5't

ClAY, medium to lUgh
plasticity, stiff,
calcareous, reddish—
brown(loggod by
cuttings).

47.5 to 49.5

LD1TON, brown to
gray, fthe to coarse
grained, soft.
(logged by cuttings
and drill action).

P .D .

ed

o .u_

10-

20

30-

40 .i

1) Free water
information and
static water levels
could not be deterin

2) JARS

visual identificatioi

vist Li
Ldent

3) DRILLING
0.0 — 49.5, 3Nfishtail to depth.

,isua L

i.denl

a
ENG FORM 1836 PSIVIOUS tOlilowa *5105501.111
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0.0 to 0.4

ASPHALT, good conditicrL

0.11. to j.7±
SAND. fine to coarse
grained, loose, dry,
gravelly1 clayey.
brown.

1.7 to

CLAY, low plasticity,
soft, moist, gravelly
sandy, calcareous,
tan.

5.3 to 35.0

CLAY. medium plastici
soft to stiff in
zones, moist to wet
along basal section,
sandy along topmost
section with strongly
arenaceous zones note

11.O.1Li.0 16.o'—18 5
calcareous with limy
nodules and blebs in
section, tan.

35.0 to 46,0

GRAVEL, coarse graine
very dense to hard,
wet, sandy, tan to
gray. (logged throughcuttings and drill
action)

11.6.0 tç570
LIMESTONE, tan to gra
fine to coarse graine
soft. (logged throughcuttings and drill
action).

57.OtO 8.5
EBALE, gray to darc, silty, soft
in éction,(logged
through cuttings and
E-logging).

1) During augering
free water measure

31.0 below grad
-.Static water level
taped at 32.8 ft.
below grade.

3) DRILLING
0.0- 35.0, "augerrefusalat top of
coarse basal gravel
L+"i.d. casing set
at top of gravels.
Annulus filled with
bentonite to grade.
35;0. — 238.6, 3' :

L fishtail to depth. —
i(emarksi
A) No hydraulics us
in drilling through
upper and lower
Paluxy to top of
Glenrose dolomite
exceptiOns 98.0—98
104.0—104.5,
109.5—111 .0,126.6—a
173.5—176.5,
B) 240 ft of tremie
pipe advanced to
depth.
C) twenty (20)
ninety-four pound
bags of portland
cement used in grou
hole from depth to
grade, using a rati
of 7 to 7.5 gallons
water to 1 sack of
cement. Note, a 1,6
ratio attempted,
viscosity too high
mixjn aoparpt

P*OJCCT HOLC NO.

M.. .. 0) IX —.. -. .1IoIv
DUILUNG LOG SflTrP4wRc1'RRN

Is..u'r 1
FORT WO?N{ jc6 INlETSp*y

GENERAL DYNAMICS
'S. SIZE - 3"FISHTI'IL
n. DATUN ra EI.EVATWN

L LOCATIO., (—'-— S.*l—
PALUXY AQUIFER INVESTIGATION 12. U*.,U,ACTUNCWS DESIONAYIGII Oc *(.L

?AILING 1500
IS. TOTAl. NO. OrovEA. IURED O'SED

UNOEN SAMPlES TAREA 0

2. ONII.UNO su,c
UoCE

NOl.E NO (A. -

8A3F—11o
1. NAME 0? DRII.I.ER

RWF.R
NUMSEN COAl 50511 ——

II. ElEVATION GROUND SATES **
I. DIRECtION OP HOLE

VERTICAl. CINCLINED ,.. ..,. ....
. THICENCU OP OVENUURDUI •0

STARTED ICOLITEC
IA. DATE HOLE

I 3/13/86
II. ElEVATION TOPOP HOlE —. 4 7. 2.2..
IS. TOT AL CORE RECOVERY P05 SORIIIA — S

I. DEPTH 0511.1.10 INTO ROCK 192. 0 IS.

SIGNATURIP,4CT. TOTAL DEPTH OP HOlE 238. 0
ElEVATION

•
DEPTH

..k
LEOENO

.
ClAISIPICATIOII OF MATERIALS(D..MV

I
SCORE

EAT.
50505
SAMPlE

NO.
I

RENAMES(O.Nli .. I.—...., If .I4NffSR.
—

I

I.

2) JARS
visual jdentificatio

SI • SI

10i4

20e

30y6

40.0

visu Li
idmi

,isua
Ldent

/
ENG FORM 1836 PREVIOUS EDITIONS ARE OOLET5.NAN 71
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58.5 to 61.2
SANDSTONE, very fine
grained, siltg,
calcareous, soft.
(logged through
cutting8 and E—log).

61.2 to

SHALE, dark gray.
arenaceous with
abundant sandstone
seams and stringers
in section, soft.
(logged through
cuttings and E-log).

73.0 to 85.5±

SANDSTOtE. fine to
goarse grained, silty,
calcareous, shaly
with inferred shale
strincrs and seams,
soft.(cuttings and
E-log).
85.5 to 106.0±

SHALE., dark gray.
inferred sandstone
stringers and seams
in section, soft.
clogged through E-log
and cuttings).

106.0 to 112.0±

SANDSTONE. fine
grained. silty,
calcareous • inferred
shale stringers in
section, soft. (logged
through cuttings and
E-log).

112.0 to 166.0±

SANDSTONE, fine to
coarse grained, silty.
ealcareous, soft.
(logged through E-Iog
and cuttings).
166.0 to 167.5±

SHALE, dark gray,soft .(logged through
E-log).

LOIlIONS ARC OOLCTC.

(ThMSLVCENII

.s.. M.. oA jr'—..—U

D) After 19 bags
used in grouting,
an initial grout
level of 2..Oft be1o
grade was noted.
Tremie pipe was
subsequently removec
A final grout level
of iO.Oft below grac
was noted at plus
20 hours. An add jtjc
One—half bag of
cement was used to
grout to grade usin
the same 17 grout
ratio.) All auger cuttin1

1 were removed and
stored in sample b

F) Two samples of.
drill water obtainec

for analysis by SWD
lab.

a) Boring offset
due east.

IaYI$,OU
DIILUNG LOG SOUTHWESTERN

I.NOJ(CT

ISETAU.AT1011 IIUT
PORT WORTH o' 6 i.,uts
Is.UZEa4ICTIJ,0,U1T8"AUQER,FIS TAIL

r'AL DYNAMICSN ('—- —
PALUICY AQUIFER INVESTIGATION

II. D*TI 'OR CI.CVATION HII (T
IL NA UFACTUNEW$ OE10NA1IC4s OF DRILL

FAILING 1500•. TOTAL NO. OF OVER- J
UROAII EANP?.ES TAkEN 0 0

3. ORILUNO*EENCY
USCE

4. HOlE NO. (A. . — *.d lflI.I— .
8A W—1 10

I. NAME Of ORILL
BREWER

II. TOTAI NUNER CORE ROXU ——

IS. ELEVATION GROUIID MATER **
S. DIRECtION HOlE

VflVICSL D,UCLNto OUR. flOM VENT.
I I

IS. DATE HOLE 5/13/86 3/18/86
I?. ELEVATION TOP OF HOlE ——

P TNICKNEU OF OVERSUNOIII 14.6 • a
IS. TOTAL CORE RECOVERY FOR ORIMG ——I. DEPTH DRIlLED INTO ROCE 192.0 IL $IONATURE OPf SPEC

TOTAL DEPTH OF HOLE 2)8.0.
% CORE NON ON REMARKS

ELEVATIC.. DEPtH LEGEND CLAIFICA1ION OF MATERIALS NECOV. SAMPLE iv.,,.., , i.,.. .#ERT NO. .... t
b a . —

I

-:

r

s.

4.0.0

50-

70

ENGFORM1$36 NEVOUSMAR71

visuc
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vi sul
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N..N.. 8AIF—I1oIVl5
DmLUNG I.OG SOUTHWESTERN

sMUT 3
—

FORT WORTH oc 6 slIttys

OjWT
ENERAL DYNAIcs

is. SIZE lY Or SIT 8 "AUGER ,FISkiTAIL
,i. DATUM P ELZVT1ON 1110MM — —S

L I.OCA?I0M(cm —
.PALUXY AQUIFER INVESTIGATION ,z. urac us ocss,ia,uouor

FAILING 1500
II. OTA1 MO. OP OVER. IME0

URON SAMPLES TAkEN I 0 0
SCE& HOlE MO. (A. . — . WI.!

8A3F-ilo
1. NAME OP ORlLLC

BREWER

IA. TOTAl. NUMPE CORE SORES — —

IL gv*io OROUNO MATER **
S. DIRECTION OP HOLE

(.sMt.CAI. D.NCLWED DES. MU?.
TARTED I

IlL DATE Halt
I 3/13/86 3/18/86

I. TNICIINEU OP OVERSUROEN l44 . I)
,. stem ORiu.EO .NTe ocx 192

17. ELEvATION TO. OP HOlE ——

IS. IdTAI. CORE RECOVERY FOR ORIHG S
is. iis,.*tu. OP

P. TOTAL DEPTH OP HOlE 238.0
ElEVATION

I
D(P?M

b

CLASSIPICATIOII Or MATERIALSLEgEND

•
CORE SCM

AECOV.

•
OR

SAMPlE
Nø.

REMARkS
(D.5fl4I * l... dl.FS .1m. ..... U 1S4MtM

—

167.5 to 230.0±

SANDSTONE, fine to
coarse grained,
silty, calcareous.
inferred shale seams
and stringers in
section1 soft.
(logged through
cuttings and E—log)

230.0 to 236.0±

S1L&LE. dark gray,
arenaceous with
sand Beams and
stringers in section,
soft.(logged through
cuttings and E-Log).

236.0 to 238.0

LI$TONE, light
gray, tne grained,
hard( logged through
outtings and E-Log).

T,D.-238.O'

1vju
jden

isua
dent

80

90

100.

1O.

120r _____
ENG PORN 1836 PREVIOUS

MAR 71 SOITIONS ARC OOLETC,

(TRANSLUCENTI

PROJ CC? MOLE NO.
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YCRYICAI. D.UCUINU DES. PROM VERY.
IjD COSPLSTEOIi bAll HOt-i /13/86 3/16/86

. TNICKN(CS 0? OVASUROIN L6 .0
I. ONPIII GRILLED INTO 192.0

IT. ELEVATION TOP OF HOLE ——

Ii. TOTAL CONE NECOVINT FOR SONING —— S
IS. IIONATURI OP

S. TOTAL DEPTH OF HOLE 238 •0
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PALUXY AQUIFER INVESTIGATION

Ii. DATI
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FAILING 1 5001. ORU.UNO AGENCY

IJSCE -

II. TOTAL ItO. OF OVEA- I OUTUflEO WIOSYUSSED
lUROEN 1*1101.11 TAKEN t 0 04. HOlE ItO. (A. *e.. — .. .us.I

BA3F—1i.0
L NAME OP 05511.1.155

BEWR
4. TOT AL 5545111155 CONI 1101112 ——
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APPENDIX II

REPORTS OF MONITOR WELL

ANALYTICAL RESULTS



RECEIVED

BROWN AND CALDWELL
ANALYTICAL LASORATORIES

a

SEP21185
UAFGS & OTEa U4.

LOG NO: P85—08-419

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowel]. Road, Suite 5
Tucson, Arizona 85719

Received: 29 AUG 85

Reported: 18 SEP 85

.1

LOG NO

3—419—1
08—419—2
3—419—3

PARAMETER
- 08-419-1

'iNeutra1 Etractab1es
.ractlofl 09,02/85

_Date Analyzed 0944/85
Benzidine. ugiL c40

Dibutylphthalate, ug/L c50

Dimethylphthalate, ug'L c25

N—Nitrosodi-n—propy1amine, ugiL c40

—Nitrosodimethy1am.ine, ug/L
Naphthalene, ugiL <10
- Other BaseiNeutral Extractables, 1O

SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED

HM—52 27 AUG 85
Ifll-53 27 AUG 85
P-11M 28 AUG 85

Semi—Quantified Results
Teta! C8—C15 Arornatic Ccipounds, ugL 400

Quantification based upon comparison of total ion count of
that of the nearest internal standard.

373SCUfl-' FA OAKS 'VENUE PASADENA CA l1O5 (18) 795-553 213)6I-4655

the compound with

REPORT OF ANALYTICAL RESULTS

Project: 250

08—419—2 08—419—3

09,02/85 09/02/85
09/15/85 09/15/85

40 <40
c50 c50
<25 <25
<40 40
c80 <80
10 <10

<10 (10



LOG NO: P85—08—419

Received: 29 AUG 85

Reported: 18 SEP 85

David R. Hargis -

kfargiz & Aociates, Inc.
1735 East Fort Loiefl Road, Suite S
Tucson, Arizona 85719

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION. GROUND WATER SAMPLES DATE SAMPLED

—419—1 1111—52 27 AUG 85
08—419—2 1111—53 27 AUG 85

P-11M 25 AUG 85

IRA?ETER 08—419—1 08—419—2 8—419—3

I Lrgeable Priority Pollutants
• raction - 09/08/85 09/08/85 09/08/85
Acrolein, ug/L <10 <10 (10
cry1onitrile, ug/L (10 UO (10

3romodichloromethane, ugiL 2 ci ci

Chloroform, ug/L 3 <1 <i

-!rich1oroethy1ene. ugiL 2 <i <1

Other Purgeable Priority Pollutants, ci ci ci

37SOUTH FAIR OAKS AVENUE PASADENA• CA 11OS (81) 795-755 23) E8-4E55
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BROWN ANDCALDWELLI..____
ANALYTICAL LA8ORATORES

SEP 1 4 1985

HARGIS & ASSOCIATES, INC.

LOG NO: P85—09—090

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

REPORT OF ANALYTICAL RESULTS

09/11/85 09/11/85
10 <10•

Received: 07 SEP 85
Reported: 12 SEP 85

Project: 250

LQ1
Ethrd Wilson, aboratory Director

373 SOUTH FAIR OARS AVENUE PASADENA. CA 9fl55 1818I 795-755 (23 681 -4655

SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

P—11(M)) 05 SEP 85
P—l1(U) 05 SEP 85
HM—84 05 SEP 85

09—090—1 09—090—2 09—090—3

LOG NO

- i-090—1
09—090—2
I '—090—3

PARAMETER

'eable Priority Pollutants
— raction
Acro1ein. ug/L -. < <10

cry1onitri1e, ug/L <10 <10 <10

lethylene Chloride, ug/L (1 15 3

Toluene, ug/L (1 64 <1

Other Purgeable Priority Pollutants. <1 <1 <1

09/11/85



ANDCALDELJ ':"x: INC.
ANALYTICAL LABORATORIES

LOG NO: P85—10—231

iece±ved: 14 OC 85
ported: 01 NOV 85

Peter Quin].an
Hargis & Associates, Inc.. 1.
2223 Avenida de la Playa Suite 300 2.
La Jolla, CA 92037

Project: 250

REPORT OF ANAL?TICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES ITE SAMPlED

10—231—1 P—11U 10 OCr 85
10—231-2 P-UM 10 OCT 85
10—231—3 P—12 10 OCT 85
10—231—4 HM—36 II OCT 85
10—231—5 HM—37 10 OCT 85

PARAMETER 10—231—1 10—231-2 10-231—3 10-231—4 10-231-5

Purgeable Priority Pollutants
Extraction 10/24/85 10/24/85 10/25/85 10/23/85 10/25/85
Acrolein, ug/L <10 <10 <10 <10 <100

Acrylonitrile, ug/L <10 <10 (10 <10 (100

Trichioroethylene, ug/L <1 (1 <1 1 340

Toluene, ug/L 70 (1 <1 (1 (10

trans—1,2—Dichloroethylene, ug/L <1 (1 <1 <1 90

Other Purgeable Priority (1 (1 <1 (1 <10

Pollutants,

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91O5 El8 795-7553 013) 681 -655



LOG NO

12—201—2
12—201—3
12—201—4

Semi—Quantified Results
A Terpenol, ug/L
Total C8—C35 Hydrocarbons, ug/L
Total Unidentified Compounds, ug/L
Tetramethyl Butyl Phenol, ug/L

LOG NO: P85—12—201

Received: 13 DEC 85

Reported: 03 JAN 86

12/16/85
12/20/85

67
10

(10
(25
(50
<25
<40
<50
(25
(40
<80
(10
(10

12/16/85
12/20/85

130
18
10
<25
<50
(25
<40
<50
(25
(40
(80
14

<10

** Quantification based upon comparison of total ion count of
that of the nearest internal standard.

373SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 1818) 755-T553 213) 681 4655

the compound with

I

Peter T. Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla. CA 92037

Project: 250

REPORT OF ANALYTICALRESULTS

SAMPLE DESCRIPTION , GROUND WATER SAMPLES ILTE SAMPLED

P—12U 12 DEC 85
French Drain #1 11 DEC 85
Drain Pipe 11 DEC 85

PARAMETER - 12—201—2 12—201—3 12-201-4

B/N,A Ext. Priority Pollutants
Extraction 12/16/85
1te Analyzed 12/19/85
1,2-Dichlorobenzene, ug/L (10
1,4-Dich].orobenzene, ug/L <10
2,4—Diiuethylphenol, ug/L (10

2,4—Dinitrophenol, ug/L (25

2-Methyl—4 , 6—dintrophenol, ug /L (50
4—NitrophenoL ug/L <25
Benzidine, ug/L (40
Dibutylphthalate, ug/L <50
Dimethylphthalate, ug/L (25
N—Nitrosodi—n—propyiami.ne, ug/L <40
W—Nitrosodimethylamine. ug/L <80
Naphthalene, ug/L (10
Other B/N.A Ext. Priority Pollutants, (10

20

10,000
60
10



LOG NO: P85—12—201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan
ftargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES ITE SAMPLED

12—201-2 P-].2U 12 DEC 85
12—201—3 French Drain 11 11 DEC 85
12-201-4 Drain Pipe 1]. DEC 85

PARAMETER 12—201—2 12-201—3 12—201—4

Purgeable Priority Pollutants
Extraction -

12/21/85 12/20/85 12/21/85
1,1,1—Trichloroethane, ug/L

- (1 23 (25
1.1—Dich1oroethy1ene. ugIL (1 15 48
Acrolein, ug/L (10 <100 <250
Acrylonitrile, ug/L (10 <100 <250
Benzene, ug/L <1 (10 25
Chlorobenzene. ug/L <1 27 40
Ethylbenzene, ug/L (1 66 25

Tetrachioroethylene, ug/L <1 83 180
Trichioroethylene, ug/L <1 1000 1200
Toluene, ug/L <1 250 950
Vinyl Chloride, ug/L <1 2800 11,000
tranz—1,2—Dichloroethylene, ug/L (1 7500 25,000
Other Purgeable Priority Pollutants, (1 (10 (25

Semi—Quantified Results
Xylene Isomers, ug/L 100

** Quantification based'upon comparison of total ion count of the compound Hith
that of the nearest internal standard.

J77SOUTH EAIE OARS AVENUE PASADENA CA SUDS 618) 795-7553 c2l3 €6 .4655



LOG NO: P85—12—201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan -

Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANPLYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES TE SA!1PL)

12—201-2

—

P:12U

— —

12 DEC 85
12—201-3 Frenth Drain #1 11 DEC 85
12—201-4 Drain Pipe 11 DEC 85

PARAMETER 12-201—2 12-201—3 12-201-4

Total Fuel Hydrocarbons. uig/L -
(1 <1. 4

Dii and Grease. mg/L 32 14 120

373SOUTH FAIR OARS AVENUE PASADENA CA 91105 )818) 795-7553 213) 681 -4655
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Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

LOG NO: P86—01—154

Received: 10 JAN 86
Reported: 23 JAN 86

Project: 250

ff

SANPLE DESCRIPTION , GROUND WATER SAMPLES

P-10 Upper
P—10 Middle
P—li Upper
P—il Middle
P—12 Middle

PARNTER 01—154—11 01—154—12 01—154—13

Purgeable Priority Pollutants
Extraction 01/13/86 01/13/86 01/13/86

— Acrolein, ug/L <10 (10 <10

Acrylonitrile, ug/L <10 <10 <10

trans—1,2-Dichloroethyiene, ug/L 4 <i (1

Other Purgeable Priority <1 ci ci

Pollutants,

TE SAMPLE

08 JAN 86
08 JAN 86
09 JAN 86
09 JAN 86
09 JAN 86

01-154=14 01—154—15

01/13/86 01/14/86-
(10 <10
<10 (10

<1 <1
ci ci

LOG NO

01—154—11
01—154—12
01—154—13
01—154—14
01-154-15

37350U1H FAROAKS AVENUE PASADEN4A CAVIIO5 795-7S3 23681-655



LOG NO: P86—01—154

Received: 10 JAN 86
Reported: 23 JAN 66

Peter T Quinlan
Harg.z & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla. CA 92037 .1

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES TE SAMPLED

01—154—24 P—12 Upper 09 JAN 86

PARAMETER 01—154—24

Oil and Grease, ag/L
Total Fuel Hydrocarbons, mg/L (1

Purgeable Priority Pollutants
Extraction 01/14/86

1,1,1—Trichioroethane, ug/L 62

Acrolein. ugIL <10

Acrylonitrile. ugiL dO
Other Purgeable Priority Pollutants,

BiN,A Ext. Priority Pollutants
Extraction 01,13,66
Date Analyzed u1116,86

2,4—Dinitrophenol, ugiL c25

2—Methyl—4, 6-dintrophenol, ug / L 50
4—Nitrophenol, ugiL d25

Benzidine, ugiL c4t)

Dibutylphthalate, ug.'L <SO
Diniethylphthalate. ugiL <25

N—Nitrosodi—n—propylamine, ug iL <40

N—Nitrosodiuethy1a.mine, ugiL d80
Other B/N,A Ext. Priority Pollutants. dO

373 SOUTH FAIR OARS AVENUE ASSDENA CA 9lO5 8I7 795-7553 •37 581-655
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LOG NO: P86—04—079

Received: 04 APR 86
Reported: 22 APR 86

tvid R. Hargis
Haruia & Associates, Inc.

-

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037 -

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES 1YTE SAMPLED

04—079—24 P—9 Middle 02 APR 86
04—079—25 P—10 Upper 03 APR 86
04—079—26 P—l0 Middle 03 APR 86
04—079—27 P—i]. Middle 02 APR 86
04—079—2B French Drain #1 03 APR 86

PARAMETER 04—079—24 04—079—25 04—079—26 04-079—27 04—079-28

Purgeable Priority Pollutants
Extraction 04/14/86 04/14/86 04/14/86 04/14/86 4/15186

1,1,1—Trichioroethane, ugfL (1 (1 <1 (1 89
Acrolein, ug/L (10 <10 <10 <10 <500

Acrylonitrile, ug/L (10 (10 (10 <10 (500

chlorotoriu, ug/L (1. (1 (1 (1 59

Tetrachioroethylene, ug/L (1 (1 <1 <1 210

Trichioroethylene, ug/L (1 (1 <1 (1 4200

Vinyl Qüoride, ug/L (1 <1 (1 (1 1300

trans—1,2—Dichloroethylene. ug/L <1 4 <1 (1 24,000
Other Purgeable Priority (1 <1 (1 (1 (50

Pollutants,

373 SOUT- AI OAS AVEN1UE PASADENA CA gQ5 5-75532fl 8-655



LOG NO: P86—04—128

Received: 08 APR 86
Reported: 25 APR 86

Peter T Quinlan H
Hargis & Assoeiates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037 3

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES ITE SAMPLED

04-128-37 HM-92
— -

07 APR 86
04—128—38 P—2 05 APR 86
04—128—39 P—3 06 APR 86
04—128—40 P—il Upper 05 APR 86
04—128—41 P—12 Upper 06 APR 86

PARAMETER 04—128—37 04—128—38 04—128—39 04—128—40 04—128—41

Purgeable Priority Pollutants
Extraction 4/17/86 4/17/86 4/17/86 4/18/86 4118186
1,1,1—Trichioroethane, ug/L <1 <1 <1. (1 56

Acrolein, ug/L (10 (10 (10 (10 (10
Acrylonitrile, ug/L (10 (10 (10 (10 (10
Chloroform, ug/L 2 <1 2 (1 (1
Toluene, ug/L 2 (1 8 (1 (1

Other Purgeable Priority (1 (1 (1 (1 <1

Pollutants,

37 5Oufl- FAROAcSAVENJE PSIiFNA C 9'O5 B' 'q553 .655



LOG NO: P86—04-128

Received: 08 APR 86
Reported: 25 APR 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

04—128—42 P—12 Middle 06 APR 86
04—128—43 Cooling Tower Influent 06 APR 86
04—128—44 Cooling Tower Effluent 06 APR 86

PARAMETER 04—128—42 04—128—43 04—128—44

Purgeable Priority Pollutants
Extraction 4/18/86 4/18/86 4/18/86

1,1,1—Trichioroethane, ug/L <1 51 3

1,1—Dich].oroethylene, ug/L <1 14
-

(1
Acro].ein, ug/L <10 <100 <10

Acrylonitrile, ug/L <10 <100 (10

Chloroform, ug/L (1 12 (1

Tetrachloroethylene, ug/L (1 29 2
Trichioroethylene, ug/L <1 1BOO 94

Vinyl Chloride, ug/L (1 150 (1

trans—1,2-Dichloroethylene, ug/L (1 3000 150
Other Purgeable Priority Pollutants, (1 (10 <1

fl fl
Edward Wilson, Laboratory Diector

373 SOUTH FAIR OAKS AVENUE PASADENA CA91OE 88 795-7553 213)681 655



LOG NO: P86—04—220

Received: 10 APR 86
Reported: 15 MAY 86

Sam Williams
Hargis & Associates, Inc. -

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANAL'frICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND .TER SAMPLES TE SAMPLED

04-220—6 P—13 Upper 09 APR 86

PARAMETER 04-220-6

Oil and Grease, mg/L (5

Alkalinity
Carbonate Alk (as CaCO3), mgIL 40
Bicarb Alk (as CaCD3), wg/L 210
Hydroxide Alk (as CaCO3), mg/L 0
Other Alkalinity, (10

Total Fuel Hydrocarbons, mg/L (1

Purgeable Priority Pollutants
Extraction 04/20186
Acrolein, ug/L <10

Acrylonitrile, ugIL (10

Other Purgeable Priority Pollutants, (1

373SOiJi FAIROAI<SAVENUE PASADENA CA91IC5 (88 795-753 2131 6e1-46511



LOG NO: P86—04—220

Received: 10 APR 86
Reported: 15 MAY 86

I
Sam Wi11iam
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF AN?LYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES WTE SAMPLED

04—220—6 P—13 Upper 09 APR 86

PARAMETER 04-220-6

2/N,A Ext. Priority Pollutants
Extraction 4/14/86
Date Analyzed 4/17/86

2,4—Dinitrophenol, ug/L <25

2—Methyl-4,,6—dintrophenol, ug/L (50

4-Nitrophenol, ug/L (25
Benzidine, ug/L <40

Dibutylphthalate, ug/L <50

Dimethylphthalate, ug/L (25

N—Nitrosodi—n—propylamine, ug/L (40
N—Nitrosodimethylanine, ug/L (BO
Other B/N,A Ext. Priority Pollutants, (10

373 SOUTH FAIR OAKS AVENUE PASADENA, CA 91105 (818) 795 7553 (23) 681 -4655



LOG NO: P86—04—220

Received: 10 APR 86
Reported: 15 MAY 86

I

Sam Wiliiams
Margie & Associates, Inc. -

2223 Avenida de la Playa Suite 300
La Jolla, Gt 92037

Project: 250
9

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPlE DESCRIPTION , GROUND WATER SAMPLES TE SAMPLED

04—220-6 P-13 Upper Ci77eFt1

04—220—6

Magnesium, mg/L (0.067
Copper, mg/L <0.02

Iron, mg/L <0.2
Manganese, mg/L <0.01

.'tassium, mg/L 20

Sodium, malL 81
Zinc, mg/L 0.23.

Arsenic, mg/L (0.0075
Cadmium, mg/L <0.009
Mercury, iig/L (0.0005

Selenium, mglL (0.0056
Strontium, mg/L 2.9
Chromium, mg/L (0.03
Lead, g/L 0.038
Dissolved Digestion, Date 04/29/86
Calcium (EEYA Titration), mg/L 170
Chloride, mglL 240
Surfactante, mg/L (0.1
pH, Units 11.5
Sulfate, mgIL 26

Specific Conductance, unthos/cm 1600
Filterable Residue (TDS>, mg/L 720

— Nitrate (as N03), mg/L (4

373 SOUtH FAIP OAKS AVENUE PASADENA CA 91105 (816 7957553 12'31 681-4655



LOG NO: P86—05—179

Received: 09 MAY 86
Reported: 10 JUN 86

Peter Quinlan
Har-gis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037 -

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO - SAMPLE DESCRIPTION , GROUND HATER SAMPLES TE SAMPLED

05—179—22 P—].3 Upper 08 MAY 86

PARAMETER 05—179—22

Oil and Grease, ag/L <5
Total Fuel Hydrocarbons, malL (1
Purgeable Priority Pollutants
Extraction 05/11/86

Acrolein, ugiL <10

Acrylonitrile, ugfL (10

Methylene chloride, ug/L
- 8

Other Purgeable Priority Pollutants, (1

Ease/Neutral Extractables
Extraction 05/15/86
Date Analyzed 06/06/86
Benzidine, ug/L (40
Dibutylphthalate, ug/L (50

Dimethylphthalate, ugJL (25

N-Nitrosodi—n—propylamine, ug /L (40

N—Nitrosodimethylamine, ug/L <80
Other Ease/Neutral Extractables, (10

IH FAIR OAKS AVONUE PASACE 1A Ci 91105 elel 795 7



BC

Hargis & Associates, Inc.
2223 Avenue De La Playa, Suite
La Jolla, California 92037

Attention: Alan Wylie

Sample Descri ption:

Constituents

Iron
Manganese
Arsenic

Copper
Zinc
Ban urn

Cadmi urn

Total Chromium
Lead

Mercury
Selenium
Silver

Antimony
Beryllium
Nickel
Thallium
Molybdenum
Stronti urn

(—) refers to "less than"

B C LABORATORIES, INC

BY
J. J. 'glin "

5/7/86 Well P—12 Upper 20:20

LABORATORIES. InC.
J. I. EGUN, lEG. CHEM. ENGR.

4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Date Reported: 6/12/86
300 Date Received: 5/9/86

Laboratory No.: 7140

Job #250

WATER ANALYSIS

mg/il ter

0.13
0.06

(-) 0.01
(-) 0.01

0.41
(-) 0.5
(-) 0.005
(-) 0.01
(-) 0.01
(-) 0.0002
(-) 0.005
(-) 0.01
C-) 1.0
C-) 0.0].
(-) 0.05
(—) 0.5
(-) 0.1

1.6

RECEIVED
JUN1 3'86

1S + A CCJATES, INC.
LA JOLI.A, CA

4
AGRIcUL 11/RE —

CHEMICAL ANAL VS/S

PETROLEUM —



PETROLEUM

Ilargis & Associates, Inc.

1735 East Fort Lowell Road,

Tucson, Arizona 85719

Alan Wylie

Sample Description: 5/7/86 Well P-13 Upper 18:40

Constituents

Hydroxide

B i carbonate

Total Dissolved Solids 180°C

Total Chromium

Conductivity,

(—) refers to ''less than"

B C LABORATORIES, INC.

(217
BY________

J. Eglir'

Bar i urn

Cadmium

Lead

Mercury
Selerij urn
Silver
Boron
Silica

Antimony
Beryllium
Nickel
Thallium

Molybdenum
Strontium

pH
Electrical

LABORATORIES. InC.
.1. .i. EGUN. lEG. CHEM. ENGR.

4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-49 1

Date Reported: 6/12/86
Suite 5 Date Received: 5/9/86

Laboratory No.: 7141

Job # 250 1

WATER ANALYSIS

epm mg/liter
45.9

6.00 120..

0.00 0.03
3.39 78.

0.54 21.

1.45 43.4
0. 0.

4.12 146.
1.06 51.

(-) 0.01 0.4
0.55
.0.64

0.06

(-) 0.01
0.14
4.4

710.
(-) 0.5
(—) 0.005
(-) 0.0].

0.17

(-) 0.0002
(—) 0.oos
(-) 0.oi.
(-) 0.10

18.
(-) 1.0
(-) 0.01
(-) 0.05
(-) 0.5
(-) 0.1

1.1

ILl
Micromhos/cm 1,550.

RECEJ\/ED

JtJil 3'86

HARGIS ASS3CIAJES, INC.
LA JO LIA, CA

AGRIUL fl/RE
—

CHEMICAL ANAL YSIS

Attention:

Calcium
Magnes I urn

Sodium
Potassium
Carbonate

Chloride
Sulfate
Nitrate
Fluoride
I ron

Manganese
Arsenic

Copper
Zinc
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LOG NO: P86—06—142

Received: 09 JUN 86
Reported: 0 JUL 86

:j

Peter Quinlan
Harais & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

06—142—16 HM-21 05 JUN 86
06—142-17 HM—30 04 JUN 86
06—142-18 HM-53 04 JUN 86
06—142—19 P—13 Upper 05 JUN 86

AP.AMETER 06—142—16 06—142—17 06—142—18 06-142-19

Oil and Grease, invL ——— 5 <5 (5
Total Fuel Hydrocarbons, u!L -—— <1 2 <1
8/W.A Ext. Priority Pollutants
Extraction ——— ——— ——— 06/11/86
Date Analyzed ——— ——— S 06/13/86
2,4-Dinitrophenol, ug/L ——— ——— ——- <25
2-Methyl—4,6—dintrophenol, ug/L ——— ——— ——- <50

4—Nitrophenol, ug!L ——- ——— —-- <25
Benzidine, ug/L '40

Dibutylphthalate, ug/L ——— ——— ——— <so
Diutethylphthalate. ug/L —— <25
N—Nitroodi—n—propy1amine. ug/L ——- ——— --- <40
N—Nitrosodimethy1anine, ugfL —-- <eo

— Other B!N,A Ext. Priority Pollutants, -—- ——— -—— <10

373 SOUTH FAIR OAKS AVENUE PASAOENA CA 91105 IBiS) 795-7553 1213) 65) -4655



LOG NO: P86—06—142

Received: 09 JUN 86
Reported: 07 JUL 86

*

Peter Quinlan
Haris & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANAL?ICAL RESUMS

LOG NO SANPLE DESCRIPTION , GROUND HATER SAMPLES TE SAMPLED

06—142—16 HM—21 05 JUN 86
06—142-17 HM-30 04 JUN 86
06—142-18 HM—53 04 JUN 86

06—142-19 P—13 Upper 05 JUN 86

ARAMETEP 06—142—16 06—142—17 .06—142—18 06-142—19

Purgeable Priority Pollutants
Extraction 06/14/86 ——- ——— 0611418€
Acrolein, ug'L <500 ——— ——— <10

Acrylonitrile, ug/L 5OO ——— ——— <10

trans—1,2—Dichloroethylene. ua!L 3850 ——— ——— <1

Other Puraeab].e Priority Pollutants, <50 ——— ——— <1

Edward Wi1soriLaboratory?ctor

313 SCLJ1- FAIROM(S AVENUE PASADENA 0A9fl05 819 795-7553 413 691-4655



PETROLEUM ______

Hargis & Associates
1735 East Fort 1we11 Read, Suite 5

Tucson, Arizona 85719
Attention: Sam Williams

Sample Description:

Constituents

Hydroxide
Calcium

Magnesium
Sodium
Pz,tassium
Carbonate
Bicarbonate
Chloride
Sulfate
Nitrate
Fluoride
Iron

Manganese
.Arscnic
Cooper
Zinc
Total Dissolved Solids 180° C

Barium
Cadmium
Total Chrciniurn
Lead
Mercury
Seleni urn
Silver
Boron

Electrical Conductivity,
Micromhos/cm @ 25 t

B C LARAaORIES, INC.r•,.
BY V-

Silica
Antinxny
Beryll ititi
Nickel
Thallium

Molybdenum
Stronl.ium

pH

LABORATORIES, IflC.
1. J. EGUN. REG. CHEM. ENGL

4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Date Reported: 7/1/86
Date Received: 6/9/86
Laboratory No.: 8934
Job 250

WrER ANALYSIS

General Dynamics #250 6/5/86 P-13 Upper SW/CR 16:00

no/liter
3.46 58.8
4.40 88.
0.01 0.08
3.00 69.
0.38 15.

1.02 30.7
0. 0.

2.01 71.1
1.40 67.

('.) 0.01 (L) 0.4
0.44
0.16
0.01

(L) 0.01
0.02
1.4

490.

(L) 05
() 0.005
C') 0.01

0.06
(L) 0.0002
() 0.005
(') 0.01

C') 0.10
22.

C') 1.0
(L) 0.01
C') 0.05
(1) 0.5
(L) 0.1

0.9

730.
10.8

AGRICUL lURE —

CHEMICAL A&'Al rsiS



LOG NO: P86—07—212

Received: U JUL 86

Reported: 29 JUL 86

:1

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenlda de la Playa Suite 300
La Jolla, A 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAIIPLE DESCRIPTION , GROUND RATER SAMPLES TE SAMPLE)

07—212-20 P—9 Upper 10 JUL 86
07—212—21 P-9 Middle 10 JUL 86
07-212-22 P-li Upper 10 JUL 86
07—212-23 P—i]. Middle 10 JUL 86

-
07-212-24 P-12 Upper 09 JUL 86

01—212—20 07—212—21 07-212-22 07-212—23 07-212-24

Purgeable Priority Pollutants
Extraction 07/21/86 07/22/86 07/22/86 07/22/86 07/22/86

i,l,l—Trichloroethane, ug/L (1 (1 (1 <1 7

Acroiein, ug/L <10 <10 (10 (10 <10

Acrylonitrile, ug/L <10 (10 <10 (10 (10

Other Purgeable Priority (1 <1 (1 (1 <1

Pollutants,

37jsCurFAPoAKsAvENUE PASADENA CA 91105 818) 195-75J 2l368,55



LOG NO: P86—07—212

Received: 1]. JUL 86

Reported: 29 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SANPLE DESCRIPTION , GROUND WATER SAMPLES WTE SAMPLED

07—212—25 P—12 Middle 09 JUL 86
07—212—26 P—13 Upper 09 JUL 86
07—212—27 P—41 09 JIJL 86
07—212-28 P—48 09 JUL 86
07—212—29 P—60 09 JUL 86

'ARAMETER O7-2l2—2S 07—212—26 07—212—27 07—212-28 07-212-29

Purgeable Priority Pollutants
Extraction 07/22/86 07/22/86 07/23/86 07/22/86 07/22/86
l,1,l—Trichloroethane, ug/L 5 <1 51 30 20
1,1,2,2—Tetrachioroethane, ug/L (1 (1 20 (10 <10

1,1—Dichioroethane, ug/L 2 (1 <10 <10 <10

1,1—Dichioroethylene, ug/L <1 (1 17 20 17

— l,2—Dichloroethane, ug/L <1 <1 17 <10 <10

1,3—Dichioropropene, ug/L (1 <1 15 <10 (10

Acrolein, ug/L <10 (10 <100 <100 <100

Acrylonitrile, ug/L (10 <10 <100 (100 (100

Bromodichioromethane, ug/L <1 (1 21 <10 <10

Benzene, ug/L (1 (1 33 <10 <10
Chloroform, ug/L <1 (1 <10 39 <10
Ethylbenzene. ug/L <1 <1 14 (10 <10

Trichioroethylene, ug/L <1 (1 930 750 720

Toluene, ug/L <1 <1 16 <10 (10
tranz—l,2—Dichloroethylene, ug/L (1 (1 1400 1100 990

trans—1.3—Dichloropropene, ug/L <1 (1 19 <10 <10

Other Purgeable Priority (1 <1 (10 <10 <10
Pollutants,

373SOH FAIR OARS AVENkJE PASAOEN4 CA l7OS 878) 795-7553 213)681-4655



LOG NO: P86-08-106

Received: 07 AUG 86
Reported: 28 AUG 86

I
Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa SuIte 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

08-106-16 Radar Range Seep 06 AUG 86
08-106-17 C-3 06 AUG 86
08-106-18 C-S 06 AUG 86
08-106-19 RM-21 06 AUG 86
08-106-20 P-13M 06 AUG 86

PARAMETER 08-106-16 08-106.17 08-106-18 08-106-19 08-106-20

Oil and Grease, g/L - -- <5 <5 --- <5
Total Fuel $ydrocarbons, ing/L -- - --- --- --- <1

B/N,A Ext. Priority Pollutants
Extraction --- --- --- --- 08/14186
Date Analyzed --- - -- - -- --- 08/25/86
2,4-Dinitrophenol, ugIL -.- --- --- --- <25

2-Methyl.4,6-dintrophenol, ug/L --- --- --- .-- <50

4-Nitrophenol, ug/L --- --- --- -- - <25
Benzidine, ug/L --- --- --- --- <40

Dibutylphthalate, ug/L - - - - -. -- - - - - <50
Dimethylphthalate, ug/L --- --- --- - -- <25
N-Nitrosodi-n-propylamine, ug/L --- --- --- --- <40
N-Nitrosodimethylamine, ug/L --- - -- --- --- <80

Other B/N,A Ext. Priority Pollutants--- --- --• --- <10

3'3 fAI OA,.S AENE PASADENA C 9C •5



Sam Williams
ilargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPOR'F OF ANALTtICAL RESULTS Page 6

LOG NO

08-106-16
08-106-17
08-106-18
08-106-19
08-106-20

PARAMETER

• Purgeable Priority Pollutants— Extraction
Acrolein, ug/L
Acrylonitrile, ug/L
Toluene, ug/L
trans-1,2-Dichloroethylene, ug/L
Other Purgeable Priority Pollutants

<10 <10
<1 <1
<1 <1 <1

<1 <1 <1

08/16/86 08/16/86
<250 <10
<250 <10
<25 <1

4400 <1

<25 <1

Edward Wilson, Laboratory Director

]'3 5'' S 'E'.E PASAE\ C'9Q B15T

LOG NO: P86-08-106

Received:

Reported:

07 AUG 86
28 AUG 86

Project: 250

SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

Radar Range Seep 06 AUG 86
C-3 06 AUG 86
C-5 06 AUG 86
RM-21 06 AUG 86
P-13M 06 AUG 86

08-106-16 08-106-17 08-106-18 08-106-19 08-106-20

08/16/86 08/16/86
<10 <10

08/16/86
<10
<10
150
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